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All For One.|One For All. 


Decibel Products, the antenna leader, 
introduces its own RF transmission cables. 
Now everything you need for a 

complete wireless communication system. 
From one source. 


Decibel Products — the one-source antenna system 
solution. One source for your antennas. Now one 
source for your cables, connectors and accessories. 

The db TransTelecom” line of coaxial cables 
matches perfectly to our extensive line of antennas and 
other RF communication products. A complete system 
ideal for the PCS and cellular industries that meets or 
exceeds all accepted performance standards. Now 
you con get the quality, reliability and guaranteed 
performance you need for a total antenna system 
solution from one single source. 

These Decibel/ATG brand cables are constructed of 
corrugated copper with foam or air The cable series features: 
db TransFoam™— Foam Cable; db TransFlex” — 

Super Flexible Cable; db TransAir™ — Air Cable; and 
db TransFill™ — Leaky or Radiating Cable. 

And since you're ordering all your products through 
one source, you'll receive all you need, all at once. 
Order by noon and we'll typically ship out the same day. 
So costs are better controlled and installation schedules 
are, well, all wrapped up. All in all, Decibel Products is 
the one to turn to for complete wireless communication. 

Now make one call for all your wireless 
communication needs. Call 1-800-676-5342. 

Ask about our system package pricing and your free 
db TransTelecom brochure. 
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P.O. Box 569610 
Dallas, Texas 75356-9610 
Order Hotline: 
1-800-676-5342 
Order FAX: 1-800-229-4706 
214-631-0310 
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ch-Screen 


The Vega Model C-6024 offers 
unparalleled ease of use with its 
touch-screen and independent 
switches for line selection and 
instant PTT. It is a unique 
microprocessor based multi-line, 
multi-format, desktop radio control 
console with a capacity to handle up 
to 24 lines!. Any line may be 
configured for either a dedicated two 
to four wire radio circuit. 

The touch-screen display provides 
feature selection with a simple touch 
of a finger. The flexible system 
offers TLM (sequential tone line 
modules) to allow the operator a site 
for transmission and DLM (dial-up 
access modules) which allow the 
operator to select a dial-up site for 
transmission. PLM (telephone line 
modules) answer or initiate a call on 
the PSTN. 

Other system features include: 

* Easy expansion by adding the 
appropriate number of switch 
panels (each panel 
accommodates up to six line 
cards) 

= Line activity indicators flash 
upon detecting audio 

® TX ALL (simulcast) selection 
-activates all tone lines and 
connected dial-up lines that are 
on hold 

* RX ALL upon selection will 
monitor all unselected tone 
lines 

= Group Select selection of 
TX/RX line combinations 

® Frequency Selection Standard 
with F1-F4, expandable to F10 


ny 


Contact us today to get all the details 
on how this flexible radio/telephone 
console can work for you. 
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: installed 
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radios. With this high 
degree of flexibility, the 
Phoenix offers the most cost- 
effective method of incor- 
porating digital privacy 
into an existing radio 
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technology to deliver one of 
the highest levels of mobile 
radio security available. 
By incorporating Digital 
Signal Processing, the 
Phoenix scrambles digitized 
voice audio to provide 
protection against virtually all 
unwanted listeners. 

The Phoenix also adapts to cross- 
platform systems. This enables it to be 
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Family radio 

I wonder how Corwin D. Moore Jr., the 
admunistrative coordinator of the Ann Ar- 
bor, MI-based Personal Radio Steering 
Group, keeps his sanity. Moore files peti- 
tion after petition with the FCC in efforts 
to defend General Mobile Radio Service 
(GMRS) frequencies as a place in the spec- 
trum for people to use two-way radio for 
personal communications. Not to be con- 
fused with personal communications sery- 
ices. In this case, personal communica- 
tions means using mobile and portable 
two-way radios, sometimes with repeater 
relays, for communication with family and 
friends. No monthly payments to a cellular 
company, a paging company, a specialized 
mobile radio (SMR) or enhanced SMR 
(ESMR) company. 

The FCC has released rules creating a 
so-called Family Radio Service (FRS) to 
authorize the unlicensed use of radio com- 
munications equipment on channels in 
between the 467MHz GMRS channels. 
GMRS repeater receivers are tuned to 
channels only 12.5kHz away from the FRS 
channels that will be occupied by signals 
20kHz wide; hence, some unlicensed FRS 
transmissions are likely to interfere with 
licensed GMRS repeaters. Depending on 
how the FRS radios are used, the interfer- 
ence could be constant. 

Under the rules, which contain few pro- 
hibitions, voice-activated FRS radios 
could be used as repeaters. They could be 
interconnected with the public switched 
telephone network. They could be oper- 
ated by remote control, or used for the 
remote control of other stations or objects. 
They could be used as baby monitors, 
transmitting continuously, as a manufac- 
turer that intends to make FRS equipment 
suggests, Many of these FRS uses could 
render GMRS systems less usable if not 
unusable in some instances and at some 
times. 

Even though our magazine normally 
doesn’t cover GMRS, Moore is kind 
enough to send copies of his newsletter 
and petitions. They're extremely well- 
written and documented. Apparently, with 
respect to FRS. they haven't been effec- 
tive, although they deserve to be. 

Those who rely on the land mobile radio 
industry for a livelihood have plenty to 
defend as the FCC goes about trying to 
dismantle business and industrial private 
radio services with a certain amount of 
success. (The government has had some- 


what less success in undermining public 
safety private radio services.) Those who 
want to sell consumer telecommunications 
products are putting pressure on other ra- 
dio services, too. What happens to your 
neighbor could happen to you, so it might 
help to watch what goes on with GMRS— 
and even to help out. You can write to 
Moore and PRSG at P.O. Box 285], Ann 
Arbor, MI 48106. 


* * * 


Tower available 

A volunteer radio group, Philadelphia 
Area Repeater Association (PARA), ac- 
quired several sections of triangular tower. 
After using what it needed, the group has 
two sections left over, 89 feet overall with 
a 6' 10" face at the base and a 4! 3" face at 
the top. The tower, stored on farm land 22 
miles north of Philadelphia, is yours for 
the asking, provided you can transport it. 
Write to PARA for details at P.O. Box 
954, Valley Forge, PA 19482-0954. 


* = = 


Solutions 

I wonder, is it only me who finds “solu- 
tions” to be an ambiguous word? Compa- 
nies that announce the offering of a “solu- 
tion” may not indicate whether it is a prod- 
uct, a service, a system, software or some- 
thing else. 

I finally had to accept “wireless” after a 
year or so of resistance. It sometimes is a 
useful word, especially when a writer uses 
it to embrace every telecommunications 
method that doesn’t use wired terminals. 
Unspecific, is what the word is. Imagine: 
an industry that defines itself by what it is 
not. 

Back to solutions. A ndiculous combi- 
nation is when a company says it special- 
izes in “wireless solutions.” That says 
nothing. Well. OK, what it says to me is 
that the company wants inquiries from 
absolutely everyone in case some of those 
inquiries happen to have something to do 
with what it sells. Kind of a shotgun ap- 
proach to marketing. 

Now, what should come in today’s mail 
but an announcement that someone has 
been named a company’s “vice president 
of customer solutions.” Give me a year or 
so ... 'Jl come around. I know: gripe, 
gripe, gripe. 

—Don Bishop 
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Patent Pending 


High Power Enables Low Temperature Rework 


All rework systems aren't the same. Only the CHIPMASTER’S powerful 
heater allows original convection reflow thermal profiles to be replicated, 
carefully ramping the temperature applied to the entire component to an 
optimum low reflow temperature eliminating thermal stress. 


= Microprocessor controlled temperature ramping 


m= Programmable profiles 
mw Automatic timed process control for removal Complete 


and replacement System 
: with Nozzie 
mw Automatic component removal $3495 


= Completely self contained, no PC required 
mw No shop air required 


@ Total process control management Halogen Light Optional 
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echnically speaking 


Troubleshooting 101: Part III 


By Harold Kinley, C.E.T. 


The ability to troubleshoot electronic 
circuitry effectively and efficiently is 
composed of three things: knowledge, ex- 
perience and an innate ability. The refer- 
ence to an innate ability may sound un- 
scientific and even ludicrous, but ask the 
old veteran service-shop managers who 
have “been through” many technicians 
over the years, and they will tell you that 
there is something besides knowledge and 
experience that goes into making the ex- 
pert troubleshooter. It is intangible, but it 
marks the true troubleshooter! 

Notice that I haven't 
mentioned test equipment? 
Test equipment is essential 
to troubleshooting complex 
electronic equipment, but it 
does not a troubleshooter 
make. Give your worst 
troubleshooter the best 
equipment and your best 
troubleshooter the worst 
equipment, and who do you 
think will get the job done? 
This is not to say that good 
test equipment is not nec- 
essary for good trouble- 
shooters. It has to do with 
efficiency and doing the 
best possible job, Good test 
equipment in the hands of 
a good troubleshooter will 

‘yield the best possible re- 
sults in the shortest pos- 
sible time. 


Resources 

When troubleshooting a 
piece of equipment, use all 
the resources that may be 
at your disposal. This is not 
limited to test equipment. Don’t overlook 
technical acquaintances or associate tech- 
nicians who might have successfully dealt 
with the same problem in the past. Hu- 
man resources are usually the best re- 
sources. 

If you have another piece of equipment 
identical to the equipment you are 
troubleshooting, use it as a reference in 
analyzing test and measurement proce- 
dures you are performing on the ailing 
equipment. This expedites repairs and 
avoids a wild goose chase! 

Keep notes on unusual problems and 
their solutions for future reference. Share 
them with your fellow technicians. Not 
only will they think you are a swell per- 


son, they might even buy your lunch! As 
we get older, the notes are even more 
important. Ever run across a strange prob- 
lem and get a feeling of déja vu? Yep— 
been there—done that—just can’t remem- 
ber the solution, only the problem! Now, 
you have to reinvent the wheel. If on/y 
you had made a note—or kept the note 
you did make where you could find it! Oh 
well, “next time,” will you say? 

Other resources are the troubleshooting 
flow charts that are commonly found in 
service manuals. These insult your intel- 
ligence, you say? Well, I used to think the 
same way until [ really put one of these 
charts to the test on an occasion. Some of 


DON’T | KNOW 


Figure 1. Some service manual troubleshooting flow charts like this one may 
seem to insult your intelligence, but good charts can be a valuable resource. 


these charts really work, given the chance. 
Granted, some are much better than oth- 
ers. An example of a bad flow chart is 
shown in Figure | above. This is a delib- 
erate exaggeration. but not too far from 
some I have seen! 

When all else fails, study the manual! 
You may have to do some in-depth read- 
ing and hard concentration. The solution 
to your problem may not appear in the 
manual in so many words, but often some- 
thing in the text will tigger a thought pro- 
cess that leads you right to the trouble. 
Studying the manual includes studying the 
schematic diagram as well as the func- 
tional block diagram. In complex equip- 
ment, the functional block diagram is 


often the best place to start. This gives 
you a quick and logical overview of how 
all the individual circuit boards or sub- 
systems are integrated to form the com- 
plete system. 


More troubleshooting techniques 

There are many different troubleshoot- 
ing techniques. Basically, they can be 
reduced to a few when generalized as 
voltage-resistance-current measurements, 
waveform checks, signal injection or sig- 
nal tracing. Actually, signal tracing and 
signal injection are about the same—one 
is simply the complement of the other. 

Technically speaking, signal injection 
and signal tracing must be 
used together, since there 
must be a signal injected 
somewhere to be traced, 
and vice versa. 

When testing mobile ra- 
dio receivers on the bench, 
be sure to check the opera- 
tion of the transceiver over 
a voltage range of 11V- 
15V. Even higher (or 
lower) voltages may occur 
in mobile installations, but 
the transceiver cannot be 
expected to operate prop- 
erly at extremely high ends 
of the voltage range. Cer- 
tain problems in particular 
transceiver models tend to 
show up on a predictable 
basis at high or low supply 
voltages. 

One case history in par- 
ticular comes to mind. A 
firefighter complained that 
his transceiver (installed in 
a diesel crawler tractor) 
started “howling ” while in 
use on a fire suppression 
incident. 

To gain more insight into the nature 
of the trouble, I carefully quizzed the 
firefighter. I learned that the volume 
control setting had no effect on the “howl- 
ing.” which would begin after the tractor 


(continued on page 52) 


Kinley, a certified electronics technician, is re- 
gional communications manager, South Caro- 
lina Forestry Commission, Spartanburg, SC. He 
is a member of the Radio Club of America. He 
is the author of Standard Radio Communica- 
tions Manual: With Instrumentation and Test- 
ing Techniques, which is available for direct 
purchase. Write to 204 Tanglewylde Drive, 
Spartanburg, SC 29301. 
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Hutton Communications 


Denver, CO 
800-726-6245 

FAX: 303-820-2809 
Atlanta, GA 
800-741-3811 

FAX: 770-729-9567 
Joliet, LL 
800-435-9313 

FAX: 815-744-8996 
Dallas, TX 
800-442-381] 

FAX: 214-239-5264 


battery innovation... 


Seattle, WA 
800-426-2964 


FAX: 206-485-5548 
Toronto. Canada 


800-265-8685 


Our goal from the beginning 
has been to set a measurable 
standard for quality that the 
portable communications 
industry can depend on—and 
confidently expect. For nearly 
two decades that’s the way it’s 
been. Today, we’ve once again 
taken innovation in a new 
direction by lowering the price 
on 25 of our most popular two- 
way radio replacement batteries. 


Now more than ever, we’re 
the industry’s value-packed 
replacement battery specialist, 
and invite you to contact one 
of our distributors for 
specific pricing information. 


P.O. Box 82846 


Pulstar Distributing 
St. Paul, MN 
800-634-4246 

FAX: 612-490-7934 


Primus Electronics 


Electro-Comm 
Distributing 


Centurion International, 


Wireless Components * 
Antennas and Batteries 


Lincoln, Nebraska 68501 
800-228-4563/402-467-449 | 
FAX: 800-848-3825/402-467-4528 


FAX: 416-255-9179 


Monterrey, Mexico 
(95) 800-866-3811 


Graham Radio 
Reading, MA 
800-225-4448 

FAX: 617-944-6230 


Denver, CO 
800-525-0173 
FAX: 303-371-8158 


Communications 
Associates 


Joliet, [L 
800-435-9313 
FAX: 815-741-2152 
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Joliet, IL 
800-435-1636 
FAX: 815-436-8954 


Prodigy Marketing 
Overland Park, KS 

800-255-6222 

FAX: 913-492-2948 


Comark Distributing 
Raleigh, NC 
800-777-2708 

FAX: 919-779-5189 


CMC Distributing 
Van Nuys, CA 
800-262-3478 
FAX; 818-994-2269 


Tessco 

Sparks, MD 
800-472-7373 

FAX: 410-472-7582 


Inc. 
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When devil winds destroyed 
the Mount Diablo site 


Spurred by the loss of the tower and every antenna on the mountaintop, 
Diablo Communications undertook the speedy construction of an unusually 
strong tower. Temporary facilities were on the air within days. 


By Ron Wren 


Driving rain and howling wind that 
gusted to 134mph told Jim Pedersen that 
no ordinary winter storm was attacking 
Northern California. When “MAXX,” the 
automatic site monitoring device, re- 
ported Alert /, Alert 2 and Alert 3, 
Pedersen bounded to his Jeep and headed 
for the 3.849-foot top of Mt. Diablo that 


YZ 

ae Y 

ce ; 
& ? 


Scenes of destruction awaited the first visi- 
tors to the Mt. Diablo site on Dec. 12, 1995. 
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overlooks the San Francisco Bay Area. 
“When these three alerts popped up,” said 
Pedersen, senior site manager of Point 
Richmond, CA-based Diablo Communi- 
cations, “it told me that the generator had 
started and was on line, but the automatic 
tower lighting system on our 280-foot, 
four-legged, free-standing tower wasn't 
working.” 

It was 7:36 a.m., Dec. 12, 1995. Inop- 
erative tower lights were the least of the 
troubles Pedersen and many of his co- 
workers would face over the next 
21 hours. 

“My first thought was that 
something had come loose at the 
top of the tower and struck the 
light system, or the circuit 
breaker to the lighting system 
had tripped,” revealed Pedersen. 
“When | checked with the office 
from my Jeep about 8:05 a.m., 
things began to look more seri- 


ous. One of our clients from Bay Alarm 
was at the site, the office reported, and had 
left a message that an ‘antenna had fallen 
off the tower.’ I think the office was in 
‘denial’ over what the client really said. It 
was too horrible to imagine!” 

The office was telling him one thing: 
his gut was telling him something else. A 


quick cell phone call to Randy Boris of 
Bay Alarm at the site confirmed the worst 
case: “It's lying on the ground, Jim.” 

When the site manager arrived at the 
mountaintop shortly after 9 a.m., he saw 
that “it” had indeed crashed to the ground, 
taking with it more than 140 antennas and 
the signals of scores of FM radio stations, 
fire, police, ambulance, paging and other 
systems, The tower had surrendered itself 
to the ravaging wind, clipping as it fell a 
corner of the building housing customers’ 
radios, and landing with cables, dishes, 
antennas and cross-beams in a massive 
pile of unsalvageable debris. 

Power lines to the site were intact. The 
power company’s lines had failed some- 
where in the power grid. The generator 
shed was undamaged, and the generator 
was running, but what was the condition 
of the equipment in the building? 

Pedersen crawled on his hands and 
knees under the bent and crumpled tower 
sections through hundreds of dangling 
cables, up a crushed wooden staircase and 
into the building to discover lots of water 
but little damage to any of the radios, All 
were off the air ... but one. “To this day, 
I've never figured out how one FM radio 
station booster kept transmitting,” 
Pedersen said, “even though the micro- 
wave dish that received the station's sig- 
nal had been demolished, as well as the 
antenna the booster was transmitting into. 
It must have been random pieces of metal 
acting as an antenna to radiate a little 
scratchy signal to puzzled listeners.” 

Another unique set of circumstances 
was found in the Motorola vault inside 
the Diablo Communications building. A 
piece of the tower's climbing ladder had 


Wren is the owner of Ronald R. Wren Advertis- 
ing, San Francisco. Diablo Communications, 
founded in 1959 by the Spight family. has in 
operation or under construction more than 175 
high- and low-level sites in California. 


impaled the roof, continued into the vault 
and had jammed itself into the 150A serv- 
ice breaker panel. 

The hole made by the ladder section 
allowed hundreds of gallons of water to 
pour onto 20 trunked radios and the sys- 
tem controller. 

“To my disbelief, this broken ladder 
section had jammed itself into the breaker 
panel in such a way as to jar all 36 circuit 
breakers free from the breaker panel,” re- 
membered Pedersen, “Although this cir- 
cuit breaker panel was still electrically en- 
ergized, all the equipment was bumped 
off-line when the circuit breakers were 
‘popped’ out of the breaker panel, None 
of the equipment in the vault was ener- 
gized while water rushed over and through 
the electronics. What luck!” 

A Motorola technician later reported 
that, after drying out all of the equipment 
in the vault, only two circuit boards 
needed replacement. 

In less than two hours after Pedersen's 
arrival, Michael Spight, Diablo's facili- 
ties manager, arrived with cutting tools 
and went to work on 200 coax cables that 
had to be cut and untangled from a snake- 
pit jumble in front of the building. 

Meanwhile, the company’s director of 
operations, Paul Kammeyer, was putting 
together a strategic plan: a crane—once 
owned by Diablo and later sold to Will- 
iam Smedley Construction—was brought 
to the top of Mt. Diablo to begin another 
round of work for the site management 
company. A “snorkel” manlift was rented 
and trucked up the hill. Riggers from as 
far away as Los Angeles were hired to 
replace downed antennas, and Spight 
raced to the nearby city of Hayward to 
buy antennas, connectors and thousands 
of feet of coax from Talley Electronics. 

News came in that first day about the 
extent of the damage around the Bay. 
Pacific Gas and Electric, Northern 
California's power company, had lost 31 
steel towers and 690 utility poles. A trans- 
former fell into a backup generator, de- 
stroying them both on a site near 
Vacaville, to the north. A tower on San 
Bruno Mountain south of San Francisco 
had collapsed, too. 

While Pedersen inspected the building 
for damage, checked radios and turned off 
power sources, company founder Dick 
Spight, company president Jerry 
Lindquist and their team at the Point 
Richmond headquarters office moved 
swiftly to cope with the communications 
disaster. Clients were called and faxed to 
apprise them of the situation. Within 
hours, a contractor had been hired to torch 
the tower into manageable pieces to be 
carted away. The process consumed 36 


bottles of oxygen and acetylene gas. 
Kammeyer talked to the State of Califor- 
nia Department of Parks and Recreation 
staff to discuss temporary locations for 
utility poles on which antennas were to be 
mounted, Three tower companies were 
called, and firm bids were requested as 
soon as soil test results were in, A 24- 
hour security service was hired for the 
duration of the demolition and reconstruc- 
tion period. 

Day Two began at 7 a.m. with an ex- 
ecutive meeting to set priorities and work 
schedules. Greg Brazil's Bay Communi- 
cations crew was assigned lo remove us- 
able equipment and hardware from the 
tower. A demolition crew already was at 
work dismantling the tower. Before noon, 
Diablo’s maintenance crew had brought 
in Rohn 25 tower sections, mounting 
hardware, two 40-foot cargo containers 
and two I50kW generators. 

By 12:30 p.m., Kammeyer had met 
with Larry Ferri, the Mt. Diablo State 
Park superintendent, and an agreement 
was reached to use the parking lot on a 
ridge above the permanent site for a tem- 
porary antenna site. Ten 45-foot utility 
poles arrived that afternoon to be used for 
antenna mounting structures. Motorola 
shipped a 10' X 20' sea-van from Seattle, 
and its employees were in the process of 
drying out 20 rain-soaked but apparently 
undamaged radios. That afternoon, Diablo 
Communications’ log recorded a mini- 
milestone: one 450MHz system up and 
operating. 

By Dec. 15, four days after the tower 
came down, a half-dozen steeplejacks 
were on recently planted poles connected 


are set for temporary antenna mounts. During 
the following days, cables are strung, and an- 
tennas are placed at the rate of eight per day. 


Jim Pedersen, senior site manager, checks the 
mounting bolts before the first leg of the new 
Mt. Diablo tower |s put in place. 
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Paul Kammeyer, director of operations (left), Aiggers assemble the tubular-leg tower. Nearly finished, the tower rises 300 feet above 
and Pedersen compare the old tower leg (fore- the equipment building. 

ground) to the legs that will support the new, 

100,000Ib tower. 


with Rohn 25 tower sections, cables were Friday were all the 800MHz trunked sys- By Sunday, all of the 450MHz sys- 
being strung, and antennas were going up tems and most of the 900MHz trunked — tems were on-line and operating, and the 
at the rate of eight per day, On-line by systems. majority of the 800MHz and 900MHz 


800 MHz Satisfaction 


Can you RECALL the last time an 800 MHz customer left your STORE completely satisfied 
with their purchase? W@ -- then let them SCAN Maxon's new TM-4800 trunking mobile! 


TALK-AROUND the industry is that the radio's exceptional audio quality and backlit 7-character 
alpha-numeric LCD are answering this GROUP's needs. This 15 Watt mobile operates in both 
conventional and trunked SYSTEMS, and its optional DTMF control mic provides telephone 
interconnect capability, 8-number storage/recall and controls radio functions. Manufactured 

to meet MIL-STD 810 methods | 
procedures, it's CLEAR that 

this radio will perform with 
reliability for years. 


SEND your trunking customers 
away satisfied... PHONE Maxon 
today: 1-800-821-7848, ext. 399. 


@ 


maxen 


A World of Communications 
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The CS-900 is a vox control station interconnect with built-in The CS-800 is a low cost interconnect with selectable 

digital voice defay. For simplex or use through any conventional full or half duplex operation. 

or trunked repeater. * Built in repeater maker * Two Transformer Hybrid for optimum null 
* 1/2 Second Digital Voice Delay + * Programs over the air with DTMF * DIMF selective calling/paging * See standard features below 


* OTMF selective calling/paging © * Programs from any phone with DTMF 
* See standard features below 


~—— Repeator Contralar/Intereannect. 
MODEL 82000 : 


power 


The Model 8200 provides selectable full or half duplex opera- 
tion. Optional tones are available for selective calling/paging. 


The 9800 can be set to operate as a vox control station, half 


Aad " * Built in repeater maker * OTMF selective calling/paging 

duplex or enhanced sampling interconnect. Optional tones are * Two Transformer Hybrid for optimum null 
available for selective calling/paging. * See standard features below 

* Built in repeater maker * Programs from a phone with DTMF Ooti 

* DTMF selective calling/paging © * Programs over the air with OTMF sri 

é'Sen sturntank tenteres tlow Aux Relay © 2 Tone, 5/6 Tone, CTCSS Tones 

* ANI Validatar * Rack mount available 

Options 

* Electronic Voice Delay * Rack mount available Call about CS-SODEXP and S800EXP export versions for 


* 2 Tone, 5/6 Tone, CTCSS Tones * Aux Relay 
* S800FP FirePhone version 


use in Eastern Europe 


STANDARD FEATURES (All Models) 
¢ 90 Memory Speed-dialer * Built-in Programming keypad and display 
* Radial * DTMF selective calling 
* Busy signal disconnect * COS input with adj threshold and polarity select 
* Line in use detection * */# or multidigit connect/disconnect codes 
* Regenerated DTMF or Pulse dialing * Secret toll override code 
* Toll restrict with selective overrides * Five PTT autodial 
* Ringout on 1-9 ring * FCC/DOC approved 
© Auto Answer on 1-9 ring * One year service warranty 
CW ID * Five year parts warranty 


© Hookflash 


For more product data visit our Website or Calf Toll Free ( 800) 545-1349 


as Ph (805) 642-7184 
® Connect Systems Inc. fax os) 642.7271 
2259 Portola Rd. Email sales @connectsystems.com 
Ventura, CA. 93003 


Internet www.conneclsystems.com 


CSI and CTCSS Trak are trademarxs of Connect Sysiems Inc. Circle (6) on Fast Fact Card 


We don't quit when we're ahead. 


os 
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Introducing the All New 
ULTRA-COM NT 3,"2e"> 


Qoisek 
Syste™ 


Windows NT-Based Radio Dispatch System 


Typical Operator Screen 


@ Touchscreen/Mouse/Trackball Control 


e@ Exclusive "Screenmaker,” “Customizer" and 
new "MEDIC" Programs 


@ Complete Digital Audio - from microphone to 
control lines 


e DSP Audio Processing 

e Complex Programmable Logic Devices (CPLD) 
@ Flash Memory for CPU, DSP and CPLD Software 
@ Customized Console Furniture 


Write, phone or FAX for detailed literature. 


MODULAR COMMUNICATION SYSTEMS, INC. 


13309 Saticoy St., No. Hollywood, CA 91605 
(818) 764-1333 FAX (818) 764-1992 


Windows NT is a trademark of Microsoft Corporation. 
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conventional systems were on-line. 

On Monday—six days after the 
storm—about 75% of Diablo's customers 
were in full operation, and by late the 
following day, 95% of the customers were 
back on-line and on the air. Among the 
remaining 5% were the speciality sys- 
tems, such as microwave equipment that 
requires unique mounting configurations. 

“As each of us faces minor challenges 
and problems over the years,” said 
Pedersen, “we learn how to deal with each 
one, one at a time. That experience helps 
us to develop a ‘what if?’ plan. One day, 
if all of those problems hit at the same 
ume at the same place, a good team like 
ours knows what to do. We take action 
fast. It may not be the best or final solu- 
tion to the problem, but it's right for the 
moment. 

“For all of us who have made a career 
in the telecommunications industry, 
we've had the opportunity to learn from 
the many experiences that collectively 
give us a sense of instinctive direction.” 

How would you or your site people 
prepare for a similar disaster? Some 
suggestions: 

O Prepare a contingency plan. 

QO Assign key people—in advance—to 
each aspect of the emergency project. 

QO Conduct “what if?” exercises. 

O Know where to turn to get temporary 
poles, antennas, cables and connectors, 
Have sources available that can supply 
containers, tractors, utility pole diggers 
and other equipment. 

O Keep a list available of people who 
can be immediately marshaled into action 
as crews to dig, cul coax, install poles, 
mount antennnas and make supply runs. 

O If the site is on public land, have 
lines of communication in place with 
decision-makers such as county, state and 
federal officials. 

O If you're a site operator, be ready to 
promptly advise clients of the problem, 
and tell them when to expect service to be 
restored. 

O Assign someone to deal with the 
press. 

O Revise the emergency plan as often 
as needed. 

Diablo Communications has replaced 
all temporary towers with a tubular-leg 
tower. “It's designed to support 
824,000]bs of combined weight and wind 
force,” said Pedersen. “But some day, 
who knows when, Mother Nature may get 
angry and let us have it again. That's 
when we'll do what has to be donc. It’s 
called wisdom and experience.” 
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POWER ON... 
with ASTRON. 


ddd [lis 


£ 


€ 


the ame 
1 al Seca eens . 
choice in 


THE COMMUNICATIONS 
INDUSTRY 


9 Autry, Irvine, CA 92718 
ASTRON ieonine nasser 


CORPORATION Facsimile: 714/458-0826 
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Simplified rework and repair 
of cellular telephone circuitry 


These methods for removing and replacing surface-mount devices (SMD) or 
quad flat pack (QFP) chips from cellular circuit assemblies help service 
technicians to become familiar with new electronics packaging technology. 


By James Dornan 


Rework of cellular phone circuit boards 
can be simplified by controlling the pro- 
cess; i.e., removing or eliminating vari- 


ables that might affect the outcome of 


removal or replacement of chip compo- 
nents. Usually, the goal is to remove and 
replace a defective chip component, in 
this instance a surface-mounted technol- 
ogy (SMT) chip or a quad flat pack (QFP) 
chip. This chip component is attached to 
the circuit card by multiple solder con- 
nections. To successfully remove the 
chip, it must be heated to the melting 
point of the solder so that all the connec- 
lions or leads become molten at once. The 
chip then can be lifted off the card. 
Motorola assisted us in developing a 


commercially available hot-air rework 
unit, the Chipmaster, part 8100-1000, 
to allow economical repair of its prod- 
ucts by independent dealers and self- 
maintained users. This system, quite sim- 
ply. directs air heated to a specific tem- 
perature down onto the chip and its leads 
through a removable nozzle. Different 
nozzles are used for different-size chips. 
Air temperature is governed by a micro- 
processor-based controller that directly 
controls the air heater. The controller it- 
self is used to create and store thermal 
time-and-temperature profiles for differ- 
ent chips for later recall and use. The 
operator either recalls a specific profile 
or enters time-and-temperature limits 
manually as the application requires. 
For a typical QFP on a cellular phone 
card, however, the following procedure 


The Chipmaster hot-air rework unit allows economical repair of Motorola products by indepen- 
dent dealers and self-maintained users. The unit is positioned over a quad fiat pack (QFP) on 
a circuit board held in a vise. 


for chip removal and replacement is suc- 
cessful lime-after-time. It is designed to 
prevent damage to the card that can occur 
when heating is prolonged or carried out 
at an excessive temperature. 


Removal procedure 

Set the temperature control on the hot- 
air rework unit to 420°F, and set the timer 
to zero. To set or to change the setpoint 
temperature, press the INDEX key on the 
controller twice; then press either the UP 
or DOWN arrow to reach the desired tem- 
perature (shown on the red light-emitting 
diode [LED] display). Use the UP arrow 
to increase the setting. Hold the button in 
to make the setting increase rapidly. To 
increase temperature in one-degree incre- 
ments, press the arrow button in indi- 
vidual steps. The same procedure works 
for the DOWN arrow button. Then press 
ENTER. Press the INDEX key one more 
time to return to the operational menu, 

To reset the timer to zero, press the 
ENTER key and the DOWN arrow key 
simultaneously. The display will flash 
once, indicating that the timer has been 
reset to zero. 


How the timer works 

When a specific time has been set (e.g., 
60 seconds), the hot-air rework unit's 
timer counts down to zero as soon as the 
foot pedal is depressed to start the heat 
cycle. The timer will stop at zero, even if 
the heating continues (foot remains on the 
pedal). If the timer is reset to zero, it will 
begin counting UP once the heat cycle 
begins and will STOP counting once the 
cycle is stopped by the operator (foot 
pedal released). The timer will display the 
cycle time (e.g., 45 seconds). Each time 
the foot pedal is depressed to start the 


Doman is international sales and marketing di- 
rector at A.P.E. South, Key Largo, FL. 
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Now you can leave the stacks of expensive, complex equipment back 
i at the lab and get the job done at a fraction of the time and cost. 
tea Genel Rene POC Niecy Wiltron’s Site Master has all the capability you need to com- 
mission an antenna system right at your fingertips, including: ¢Precision VSWR and 
Return Loss measurements °Accurate fault location «Immunity to live site interference 
°Frequency range that covers all PCS/PCN and cellular bands. 
Site Master incorporates advanced measurement and analysis performance that 


other tools can‘t touch. Its exceptional noise immunity means accurate measurements at 


live sites. Once you’ve made the measurements, powerful software helps you quickly 


track down faults, monitor RF performance over time, and view data 


in Smith chart format. 
If you want to commission your sites for a fraction of the cost, size and weight of 


more complex systems, call us today for more information or a hands-on demonstra- 


tion of the most easy-to-use, portable cable and antenna tester available. 


= 
With Site Master, you'll no longer have to haul iy i Ain itsu 
your TDR, spectrum analyzer/tracking generator mst : = 

er network analyzer to a site. ibe Wi i [ro n 


All those who want a Detter way 
to commission sites, raise vour hand. 
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United States: (800) 230-2972, Canada: (613) 828-4090, Europe: 44 (1582) 418853, Japan: (03) 3446-1111, Asia-Pacific: 84 (3) 3440-2770, South America: 55-21-286-9141, Singapore: 65-2265206 
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OTTO V4000 Headsets feature 
24dB noise reduction rating (NRR), 
comfortable ear seals, flexible 
boom with noise-canceling electret 
microphone, in-line PIT and 
durable 
Standard or behind-the-head style 
for use with head gear. 


Headsets 


cycle thereafter, the timer will count down 
to zero from whatever that cycle time (in 
this example, 45 seconds) was recorded. 
The procedure for changing cycle time is 
similar to setting temperature. 

To set time: Press the INDEX key once 
(from the operational menu) to reach the 
timer set menu. Use the UP arrow key to 
increase time in one-second increments; 
hold the button down to increase rapidly. 
Once the time is set. press ENTER; then 


cable construction. 


Earphone Kits 
Surveillance Kits 


»Remote Speaker Mics 


Toll-Free 
888-234-0TTO 


™ 


‘9 


Standard Over-the-Head style 


Behind-the-Head style 


press the INDEX key fvice to return to 
the operational menu. 

Install the appropriate nozzle in the hot- 
air rework unit, either I". x 1" or 4" 
square (vented). Center the chip under the 
nozzle. Depress the foot pedal to start the 
heating cycle. Note that the green display 
will begin “counting” the seconds while 
heating. The red display will indicate the 
heated air temperature as it ramps. 

Turn on the vacuum pump, then depress 
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OTTO Engineering, vig, ° 2 East Main Street ° Carpentersville, IL 60110 
Phone: 847 428-7171 * FAX: 847 428-1956 
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According to the removal procedure, settings 
on the hot-air rework unit control panel are 
manipulated to lift a chip from a circuit board 
once all of the solder connections have be- 
come molten, in a little over a minute. 


the vacuum pickup assembly to capture 
the chip. The chip will lift off once all the 
solder connections have become molten, 
in a little over a minute. 

When it lifts off. the chip will be drawn 
up into the nozzle of the hot-air rework 
unit. Release the foot pedal to stop the 
heating cycle. The green timer display 
will stop counting, and will indicate the 
length of time elapsed. 

Remove the board holder arm assem- 
bly from under the nozzle. 

Position a flat surface under the nozzle 
so that when the vacuum is turned off, the 
chip will drop onto the surface without 
damage. Turn off the vacuum pump, us- 
ing the switch on the front of the hot-air 
rework unit. The component should re- 
lease and drop onto the surface, The chip 
can now be laid aside. 

Depress the board-holder piston (cylindri- 
cal top of the board holder); remove the entire 
board and holder from beneath the nozzle 
assembly by sliding the whole assembly 
sideways and out from beneath the nozzle. 


Reinstallation of components 
Replacement preparation. Hot-air level 
the pads. In most instances, sufficient 
solder will remain on the pads to attach a 
new chip, but the surface may be rough 
and uneven, or it may have solder 
“icicles,” making accurate placement of a 
new chip impossible. To hot-air level, 
first place a couple of drops of wetting 
solution or flux on the pads. Then center 
the reattachment area under the heater 
nozzle. Depress the foot pedal to begin 
the heating cycle. The green display will 
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Cushcraft has the most experience in the design and production of antennas for all 
of your ISM band applications. We have solutions to fit your needs. Cushcraft is 
the expert in antennas for spread specturm and other microcell-type applications 


for both indoor and outdoor. Call us or consult our catalogs for more information. “designs with 
UltraLink® pigtail | 
* Broadband 


performance 
=» DC grounded 


Cushcraft offers 
4,6, |O and 13 
element welded 
Yagis serving fre- 
quencies from 
896 to 980 Miz. 
The feed system 
is fixed and 
weatherproofed 


s8964B 


We also offer an 
extensive line of 
economy data 
omnis. from 1410 
to 2500 MHz. 


* All-welded unit construction 

= No adjustments ever 
needed 

= Weatherproof design 

* Stainless steel hardware 

* Pigtail connector 


$2403B 


Our Omnis are fully decoupled antennas built on a 

copper laminate. They feature a very versatile clamp 
mounting system that will fit most every situation you 
will encounter 


All-welded design eliminates ditt 
electrical noise and insures long life. 


PCIO6N B 


* For directional spread spectrum 
= Attractive office style packaging 


« Can be reproduced in many frequency 
ranges 


S2406P 


This unobtrusive antenne is directional although 
1s Crnclosed in a round 6" diameter enclosure. 


. 2 _ <c a 
| TSHR eee f A gimbal mount enables them to be tilted and 
* Designed for spread A 


Pwd i| _ \. spectrum SSSERS 


— *® Easy to mount 


rotated towards the appropriate node or server 


\ 
™A... and RF/OC Double shielded, Teflon® dialectic, low loss and compauble wit) 
i = Mount inside or out readily available connectors. Available only from Cushcraft 
Tel : 1-800-258-3860 ° Fax: 1-800-258-3868 cushcraft 
cca Rasa F % eo 8 

Cushcraft supplies a complete line of fixed and mobile 48 Perimeter Road, Manchester, NH 03103 USA 

antennas. Call us or your favorite distributor to place an Telephone: 603-627-7877 * Fax 603-627-1764 

order or to receive information and a catalog. E-mail: sales@cushcraft com © World Wide Web http //wwwy cushcrafi cam 
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a a <) * Economical for WLANS EES Ultralink Cable® 


begin counting down to zero. The solder 
will melt and become smooth; the solder 
should cover the pad(s) completely, with 
a slightly rounded “pillow” shape. 
Remove the board and board holder 
assembly from beneath the hot-air rework 
unit nozzle (depress cylinder, slide holder 
and board out). Let the board cool to 
ambient temperature. Note: If there is 
insufficient solder to cover the pad(s), add 
solder to the pad(s) using wire solder and 


a soldering iron. Apply a drop of pad prep 
solution to the pad(s) first, and clean af- 
terward with pad prep cleaner. Using the 
white ‘no-clean” flux and amber needle 
supplied with the Motorola SMD (sur- 
face-mount device) tool kit, part 01- 
80303E45, dispense a small drop of flux 
in the center of the pad area as shown. 
The flux will hold the chip component in 
place during reflow (melting) of the sol- 
der. This flux will dissipate, however, by 
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preamplifier in case of primary failure. 


AMPS and GSM bands in 5, 10, 12.5, 


As the chip lifts off, it is drawn up into the 
nozzle of the hot-air rework unit. A flat surface 
is placed under the nozzle so that when the 
vacuum is turned off, the chip drops onto the 
surface without damage. 


Probes supplied in Motorola's surface-mount 
device tool kit assist in the chip replacement 
procedure to pick up a replacement chip, place 
it and center It on solderable pads. 


the completion of the heating cycle. Pick 
up a replacement chip, and place and cen- 
ter the chip on the solderable pad(s). The 
probes supplied in the SMD Tool Kit can 
assist in this procedure. 

Place the board itself under the nozzle 
of the hot-air rework unit, being careful 
to center the component under the nozzle 
as accurately as possible. Press the IN- 
DEX key on the controller ONCE and 
verify the stored time to remove the com- 
ponent. Add 20 seconds to the stored time 
by pressing the UP arrow key, This addi- 
tional time will ensure full reflow. Press 
ENTER to save the new time, and press 
the INDEX key twice to return to the 
operational menu. The appropriate cycle 
time will vary, based on the size of the 
chip, from 1.41 to 1.2. 

Depress the foot pedal to begin the 
heating cycle. When the timer reaches 
zero, the process is complete, Release the 
foot pedal to end the heating cycle, and, 
after a few seconds, remove the board 
from the hot-air rework unit. 3m 
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What is normal, anyway? 


Success in finding a problem sometimes depends on establishing whether a 
piece of equipment is working properly in the first place. Keep specifications 
in mind when considering possible faults. 


By Walter Rheingans 


Mail call is special each month when 
the magazine cycle arrives. Everyone in 
the shop has a favorite way of handling 
Magazines. trade journals and information 
newsletters. Jerry takes them home and 
devours them: | think he reads every word 
in every publication. Karen has a system. 
First she reads the index and marks the 
articles that interest her. Then, 
whenever she has some available 
time, she reads some of the selected 
material. Ruben glances end to end. 
and, as time permits, tries to hit the 
important features. The publications 
have much to offer about the always- 
changing radio industry. Ruben says 
what he looks forward to most is 
the advertisements. 

“Have you scen the antenna prod- 
ucts this month?” Ruben asks. “I 
think we would be lost without the 
advertisements. Check out the new 
style, heavy-duty yagi for control 
stations. Let's keep them in mind. 
The design with an epoxy coating 
looks to me as though ill stand up 
to the salt air along the coast and 
keep our customers happy.” 

“Yes.” [ reply. “keep them in 
mind for the next installs that we 
do. It Il be great if you've found a 
solution to the corrosion problem we have 
with antennas near the ocean.” 

| have a three-step process for the 
monthly flood of information, Upon the 
arrival of the magazines and trade publi- 
cations, [ immediately throw them all into 
a large box. When | have a litde spare 
time. I run through the magazines, quickly 
noting everything and pulling out the ar- 
ticles and advertisements that interest me 


in more depth, tearing them right out of 


the magazine. Then, going back during 


quiet times, I study those saved stories. If 


Rheingans is a free-lance writer in San Luts 
Obispo. CA, 


the story involves a major trend in the 
industry, we usually circulate it around 
the shop, and everyone discusses it. 

“Did you get any calls last night, 
Ruben,” I asked. 

“Yeah, a couple of them,” he replied, 
“but one was a real quizzer.~ 

“What. and who, was the quizzer?” 

“Bill. over at the Flood Control! District 
office. called to mention a problem. It 
seems since we sold him the new signal- 


ing system he has good news and bad 
news.” 

“What's the good news?” [ asked. 

“Good news is that they love the new 
signaling system with the horn-honk. Bill 
wonders why they put off getting it for so 
long.~ 

“Yeah. we had been trying to sell them 
on DTMF signaling for several years, 
hadn‘t we?” [ replied. “Finally. the dem- 
onstration of the signaling over the shop 
radio setup in our service truck that Karen 
gave to Bill did the deal, didn’t it?” 

“True. true. but then there is the bad 
news,” continued Ruben. “With the new 
install, the FCD keeps getting in trouble 


with the batteries going dead over long 
weekends. There's nothing but an on-call 
crew at that time and the rest of the feet 
is parked with the radios turned off. Nor- 
mally, as Bill put it, there’s usually only 
one or so dead batteries, but after three- 
day holiday weekends he finds most of 
them dead. That's what Bill called about.” 

“Did the FCD follow up on the vehicle 
battery problem?” [ asked. 

“Yes, they consulted with the vehicle 
dealer garage,” replied Ruben, 
“The garage ran a bunch of tests 
on the batteries and chargers and 
then did a load-isolation test. 
That's what led to Bill’s call.” 

“How so?” I asked. 

“The garage told Bill that the 
problem was bum radio installa- 
tions,” Ruben said. “They said to 
Bill, ‘Your radio and signaling in- 
Stallation is pulling down the bat- 
tery. and there is nothing wrong 
with our trucks,” to quote it second- 
hand. They said that even with 
everything turned off, our installa- 
tion was drawing a few tenths of 
an amp. If the battery isn’t up full, 
that is enough to kill it over a long 
holiday.” 

“Is Bill bringing one in today?” 
I asked. 

“Be here any moment.” Ruben 
replied. 

On schedule, Bill arrived with one of the 
pickup trucks from the Flood Control Dis- 
trict fleet. The fleet consists of compact- 
size trucks with compact mountings, com- 
pact battery and everything that goes with 
small. The install is a neat dash-mount 
radio with an outboard decoder for 
DTMF. horn relay and twansponder con- 
nections. The radio is an Ericsson Gen- 
eral Electric Phoenix that the District had 
been using for several years. The Phoe- 
nix, an early design, is a programmable, 
synthesized unit that has served well and 
will probably continue to do so for a 
couple of years in the District fleet. Jerry 
did the signaling install, and it was a job 
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to be proud of, real neat and clean. 

“Here ya go, Ruben,” Bill said. “Let 
us know what you find. | don’t think 
there is anything to it, but the garage 
says it is your radio that is broken. They 
said it doesn’t go off even when you 
switch it off, and that is causing my 
battery problem.” 

“We'll get to the bottom of it, Bill.” 

For the next few minutes, Ruben and 
Jerry reviewed the drawings and notes for 


this system. The decoder was an SSC unit 
and was wired for transponder answer 
back though the microphone input of the 
radio. The Phoenix mic plug and jack is 
little more than a modified edge connec- 
tor, so Jerry had to set up a modification 
by constructing a jack-plug interface that 
would accommodate the signaling system. 
EGE sold an interface when the radios 
were new, but the interface used what they 
called a Winchester plug, and that plug 
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didn’t really fit anything and was a real 
pistol to match. It cost a bunch too, Jerry's 
adapter was straightforward, picking up 
the receive audio and transmit connec- 
tions and neatly bringing them to a pigtail 
with a Molex connector. 

“The modification is really just picking 
up the same connections that EGE does 
on the factory option,” Jerry said to 
Ruben, “and it works real well.” 

“Tl agree, Jer, but look at the current 
meter. | disconnected the battery wire for 
the vehicle, the radio is off and the cur- 


Mail call is special each 
month when the 
magazine cycle arrives... 
The publications have 
much to offer about the 
always-changing radio 
industry. 


rent is just like the garage said. Now, 
switch the meter to the radio’s fuse lead 
and let’s measure the current again.” 

“Gotcha.” 

“Still the same!” 

“The radio is off, isn’t it?” asked Jerry. 

“Yeah; let's check the book,” replied 
Ruben as he went to the file for a Phoenix 
book, 

Ruben went directly to the specifica- 
tion sheet in the instruction book for this 
UHF 16-channel radio. It only took a 
minute to verify the situation. 

“We're being sandbagged by the facts!” 
Ruben hollered. “The radio is supposed to 
draw this much when it is off. We can't 
fix it if it ain’t broke. It és normal!” 

“Yeah,” added Jerry, “but then why 
does the battery go dead? The Flood Dis- 
trict has been using these radios for four 
or five years now, and there has been no 
problem with dead batteries. Why now?” 

“You guys are forgetting the obvious,” 
interjected Karen from her repair bench. 
She had taken in this whole conversation 
while catching up on her repairs. “From 
where I sit, and this is a real high stool, 
it appears to me that you aren’t consider- 
ing the fact that Jerry has modified their 
whole installation when he installed the 
signaling. What did you change, Jerry?” 

“Nothing . .. well, . . eer, actually,” 
stammered Jerry, “nothing, but every- 
thing, if you get my drift.” 

“Are you claiming to be drifty, again?” 
Karen asked. 
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“Let's review the situation, you guys,” 
Ruben said. putting a stop to the chatter, 
“According to your notes and design 
sheet. the radios were originally wired 
through the ignition switch, right? Then, 
when adding the signaling system, you 
wired them direct to the battery?” 

“Well” defended Jerry, “almost lke 
you said. They were wired 100% through 
the ignition switch originally. That is the 
easy way, when there ts no need to use the 


radio when the vehicle is off. But with the 
signaling, | had to change the wiring to 
keep the radio hot all the time. This al- 
lows the unit to be called when the worker 
is out of the vehicle and the vehicle is 
shut off.” 

“So here we are,” said Ruben, “damned 
if we do and damned if we don't. How 
can we keep the signaling working and 
also not kill Bill’s batteries every week- 
end? That's the $64 question.” 


I 
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“Actually its only about a $50 ques- 
tion,” said Karen. 

“How's that?” asked Ruben. 

“Yeah. how?” joined Jerry. 

“T was reading the advertisements yes- 
terday. and I noticed a product made just 
for your type of problem,” stated Karen. 
“Tt seems that you are not the first to have 
this trouble. The wide use of synthesized 
radios has caused a wave of similar 
troubles. Most radios with programmable 
features and all the bells and whistles, it 
seems, are standby power hogs. Look at 
this ad.” 

“Yeah, [| see what you mean: automatic 
power shut off module ‘eliminates dead 
batteries,’ claims the manufacturer,” said 
Ruben. “This is exactly the solution. It 
will cure Bill's problem. I'll call Bill and 
explain the problem and get his authori- 
zation for the repairs, and Karen, you get 
on the phone and erder some modules.” 

“OK,” answered Karen. “Jer, notice 
that the module mounts in line near the 
battery. Real simple install on these 
pickup trucks.” 

“] figure about I() minutes a vehicle, so 
you can estimate the job real easy for 
Bill,” commented Jerry. 

“We should have the modules on UPS 
tomorrow.” Karen said. “Our distributor 
says they're in stock,” 

“Hey. you guys, | found another article 
about this problem.” [ said. “It seems the 
older radios are especially big power 
hogs. Most of the latest designs are be- 
coming more trim on the milliampere 
diet. but when you need a full-time radio 
for signaling and no dead batteries, the 
accessory turn-off module is hard to beat. 
The module helps eliminate the obvious 
‘I forgot to turn off my radio last night’ 
problem that always seems to happen.” 

“Great solution to a real problem,” said 
Jerry. 

“Good timing, too.” added Ruben. 

“Grand idea; wish [I'd thought of it,” 
allowed Karen. 

“What I want to know,” | asked, “is did 
you learn anything this morning?” 

“Yeah, I learned to ask ‘What is nor- 
mal. anyway?’ when I'm looking into a 


Lower Attenuation — The closed cell foam of LMR-400 provides the lowest loss of 
any RG-8 size cable on the market - only 3.9 dB per 100 feet at 900 MHz. 


Water/Moisture Resistance — The closed cell foam and bonded tape outer 
conductor of LMR-400 result in a completely weatherproof cable unlike 9913, which 
can collect water over time destroying its loss and VSWR performance. 


Lower Cost — LMR-400 is priced competitively with air dielectric designs. Its superior 
construction results in longer life and high reliability for far lower life cycle cost. 


problem,” Jerry answered, “If Ruben 
hadn't gone to the specifications sheet, | 
would have chased my tail all morning 
trying to figure out why the radio was 
killing the battery. The radio was normal 
and I had built my own trap, so to speak.” 

“T learned,” quipped Ruben, “that we 
can't live without our monthly dose of 
trade journals, magazines, and newsletters. 

“Just remember this incident, boss,” 
added Karen, “the next time you ask 
‘Whatcha reading?’” rit 


The only smart choice is LMR cable, backed by our 5 year warranty! 
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Measuring digitally 
modulated RF signals 


Part 2—Use a sequential-correlating channel-sounder to optimize 2GHz 
personal communications services (PCS) systems and to overcome the 
degenerative effects of multipath reflections on signals with digital modulation. 


By James Bush, Ph.D., 
and Gary Schober 


Reception of digitally modulated 
radio-frequency (RF) signals on personal 
communications services (PCS) frequen- 
cies can be disrupted when the transmit- 
ted signal is reflected along its path to 
the receiver. 

In the October issue, it was explained 
how reflections add out-of-phase data 
symbols that cause bit errors and why 
simple signal-strength measurements with 
a continuous wave (CW) indicate better 
reception than would be expected with 
modulation. The following information 
describes measurement equipment that 
does a better job of analyzing PCS signals 
(o ensure better customer satisfaction with 
wireless telephone call quality. 


Rationale for advanced tools 

Simple fading (also known as smalt- 
scale multipath—multipath is short for 
multipath reflections) of received signals 
is manifest as rapid fluctuations of the 
amplitude during brief intervals of time or 
across short distances. These amplitude 
variations often are so significant that the 


FIR 
LOWPASS FILTER 


PN GENERATOR 


PHASE LOCKED 
19.66MHz 
MASTER OSC. 


9.60MHz SYNTHESIZER 


TCXxO 


natural deterioration of signal strength 
caused by the relative path loss from the 
transmitter to the receiver becomes incon- 
sequential. Often, engineers believe that 
the communications link has good integ- 
rity with relatively strong signal-strength 
readings. Good bit-error rate (BER) per- 
formance is far more critical. 

In almost all cases, short-term fading 
is caused by the environment, when two 
or more copies of the original signal ar- 
rive at the receiver at different times. 
These multipath waves, when they com- 
bine at the antenna, vary widely in both 
phase and amplitude. Generally, three 
properties affect the characteristics of 
transmitted RF waves that arrive at the 
receive antenna: distance, propagation 
time and bandwidth. For analog systems, 
signal strength has been the most tradi- 
tional measurement of communications 
link quality. In an ideal environment, sig- 
nal strength has a predictable relationship 
to distance. It has been used to determine 
overall coverage in analog communica- 
tion system designs. 

The adverse effects of multipath re- 
ception are: 

|, rapid changes in the received RF 
amplitude. 


MIXER FILTER 


Figure 1. The functional block diagram of a sequential-corretating channel-sounder transmitter. 


2. some frequency modulation of the 
signal caused by the Doppler shifts on 
more than one path. 

3. echoes (time dispersion) that cause 
the carriers to add or to subtract 
vectorially from one another, in turn caus- 
ing data symbols to cancel each other. 

There are three popular methods of 
quantifying small-scale multipath: direct- 
pulse measurements, swept-frequency 
measurement and spread-spectrum 
sliding correlator Measurements. 

Direct pulse measurement is the sim- 
plest way to characterize an RF channel. 
In practice, a rapid pulse is transmitted 
close to the frequency of interest, then 
received and demodulated, usually with 
an envelope detector. The minimum re- 
solvable distance in time between paths 
is governed by the width of this stimulus 
pulse, The relative bandwidth consumed 
with this channel-sounding technique is 
quite wide and, consequently, noise im- 
munity is poor because of the wide fil- 
ters that must be used in the receiver. 
Also, the receiver's dynamic range is 
rather limited, so an exact capture of this 
asynchronously transmitted pulse is dif- 
ficult because blocking (interference) or 
severe fading may occur. At times, the 
leading edge of the received energy 
might be below the noise, making it dif- 
ficult to trigger an oscilloscope precisely 
at the start of the impulse waveform. 

The swept-frequency, channel- 
sounding technique sweeps the channel 
with an RF signal in discrete steps and, 
through post-processing, converts this in- 
formation from the frequency domain to 
the time domain using an inverse dis- 
crete Fourier transform. This form of 


Schober is president of Berkeley Varitronics 
Systems, Metuchen, NJ. The company makes 
the Duet sequential-correlating channel- 
sounder, the sounder described in this article. 
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The Berkeley Varitronics Systems Duet 
sequential-correlating channel-sounder, 


channel-sounding requires exact calibra- 
tion and, unfortunately, the results are not 
available in real time. Moreover, the 
sweeping rate can affect measurement 
quality. To reduce the adverse effects that 
rapid fades have on this measurement 
system, fast sweeps are used. Unfortu- 
nately, the granularity of the time disper- 
sion is reduced correspondingly. Although 
simple to implement, the swept-frequency 
form of measurement for multipath analy- 
sis has had limited success. It is most 
successful when it is used indoors where 


the noise levels typically are much lower 
because of the natural shielding that 
buildings provide at 2GHz. 

The most universal and the most so- 
phisticated form of multipath analysis is 
the sliding correlator, spread-spectrum 
channel-sounder, For spread-spectrum ap- 
plications, this approach has a secondary 
benefit—it mimics the type of transmis- 
sion and reception hardware used in code- 
division, multiple-access (CDMA) tele- 
phone systems. In practice, the transmit- 
ted RF stimulus signal and the receiver 
used for analysis are tuned within the 
band to be measured, and the results are 
calculated and displayed in real time. 
Although the receiver uses filters with 
relatively narrow bandwidth, it has valu- 
able processing gain; thus, the system's 
sensitivity is superior to analog or time- 
division, multiple-access (TDMA) modu- 
lation formats. 

An improved version of the sliding 
correlator sounder is a sequential- 
correlating channel-sounder, The codes 
between the transmitter and receiver do 
not “slide” by each other. (They are not 
on different frequencies.) Instead, they 
step rapidly and synchronously from one 
phase alignment to another. This tech- 


ur STI-9000 was the first mobile signal measure- 
ment & analysis system that allowed engineers to 
analyze RF signal coverage completely and see 


real time results. 


Introducing the STI-9100 laptop. Smaller, lighter, 
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includes a multi-channel GPS, and works with the field strength meter 
shown or your preferred communication receiver. 
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nique has considerably less noise because 
the codes cannot become misaligned dur- 
ing correlations. This advanced technique 
avoids a “smearing” of correlated data 
over long symbol analysis. 

The sequential-correlating channel- 
sounder provides insight into propaga- 
tion analysis in the presence of fades, 
noise and multipath. The instrument 
was designed for field use, and it per- 
mits an examination in real time and in 
post-processed modes the received spec- 
trum energy. multipath reflections and 
bit-error rates in a way that is similar to 
the way the system will operate when 
deployed. The sequential-correlating 
channel-sounder system includes a LOW 
stimulus transmitter, a companion corre- 
lating receiver equipped with an on- 
board navigation system, and an 8- 
channel. differential GPS receiver, used 
to associate exact geographical position 
and time coordinates with the captured 
and stored measurements, The system in- 
cludes the ability to remotely control the 
transmitter and receiver, permitting 
both forward- or reyerse-link propaga- 
tion studies. The receiver includes 
data-logging capabilities to track a se- 
lectable number of paths and to provide 
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A true broadband, digital-ready cable specifically 
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information on the magnitude and delay 
of each path, BER for any path, received 
signal strength indication (RSSI), posi- 
uon and time. This tool is designed spe- 
cifically to meet the requirements for 
practical propagation analysis for TDMA 
or CDMA modulation formats, 


Transmitter 
The sequential-correlating channel-sounder 
transmilter produces a user-selectable 


TRIDENT: 


MICRO SYSTEMS 


DL-40 Mobile Data 
Terminal 


* Mobile Messaging 


0L-40 UWVENSat Data TrAMWaL 


TRIDENT 


TREDEWE 
4a 


LAST HET EDIT 


direct-digital-spread signal in the PCS 
frequency band (primarily for use with the 
sequential-correlating channel-sounder 
receiver), A functional block diagram of 
the transmitter system is shown in Figure 
1 on page 28. 

These 15-bit code generators can pro- 
duce codes as long as 2'* and can be pro- 
grammed to produce as many as 15 state 
linear codes. Pseudo-noise (PN) codes 
are a subset of all linear codes and are 
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most desirable for TDMA digital trans- 
missions, including spread-spectrum and 
CDMA applications. The sequential- 
correlating channel-sounder transmitter 
and receiver offer the user a number of 
pre-defined PN codes of different 
lengths. Included in this selection are PN 
codes and chip rates that have the same 
bandwidth and spectral properties as 
Qualcomm’s published in-phase (1) or 
quadrature (Q) pilot signals. Future 
yersions of the software will permit 
sequential-correlating channel-sounders 
to be used for Walsh encoding, that is, 
for data encoding for generating unique 
Gold codes. The code generator’s output 
is over-sampled to bring the sampling 
rate up to about 20MHz, which is a mini- 
mum of four-times over-sampling. This 
data stream then is fed through a 64- 
stage. finite impulse response (FIR) 
lowpass filter to eliminate out-of-band 
components. The FIR filter is program- 
mable, and the user may select another 
filter that produces the effect of multipath 
to test the sequential-correlating channel- 
sounder receiver. The filter output drives 
a digital-to-analog (D/A) converter and is 
sent to the I/Q modulator. 

The 1/Q modulator produces a binary 
phase-shift keying (BPSK) modulated 
signal. This signal resembles the | and 
Q pilot signal for Qualcomm’s CDMA 
as well as other formats, such as 
wideband CDMA (W-CDMA) IS-665, 
The signal then is up-converted to the 
PCS frequency band and is amplified to 
a maximum of 1OW CDMA output. 
The output to the antenna is monitored 
with an internal forward and reverse 
voltage standing wave ratio (VSWR) 
detector. This detector not only moni- 
tors the amplifier-to-antenna VSWR 
match, it also regulates the transmitted 
power to maintain it at a constant level, 
irrespective of load or match from 1:1] 
to 1:6 VSWR. 

The heart of the sequential-correlating 
channel-sounder transmitter’s control 
logic is an Intel 80C31 microcontroller. 
In addition to controlling the data stream, 
the microcontroller interacts with the 
display, a telephone interface with inter- 
nal modem and an optional differential 
Global Positioning System (GPS) re- 
ceiver. The system’s dual-tone, multiple- 
frequency (DTMF) decoder and internal 
modem can be used for remote control 
operation. 


Receiver 

The sequential-correlating channel- 
sounder receiver is a wideband (6MHz), 
spread-spectrum receiver that can identify 
and track CDMA signals and their 
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Figure 2. The functional block diagram of a sequential-correlating channel-sounder receiver. 


multipath-reflection counterparts, report 
signal strength (in a display similar to that 
of a spectrum analyzer). and perform bit- 
error analysis for any arbitrary signal 
path. The functional block diagram for the 
receiver system is shown in Figure 2 
above. 


The received spread signal is down- 
converted to an intermediate frequency 
(7OMHz IF). The IF amplifier and the 
RSSI are used as a signal strength detec- 
tor with a narrow bandwidth to plot the 
signal strength across frequency, in a way 
similar to that of a spectrum analyzer, and 


are used as an automatic gain contro] 
(AGC) system to maximize the receiver's 
dynamic range during multipath analysis. 
The receiver's RF sensitivity is 
—105dBm. When added to the processing 
gain of the system, the receiver's RF sen- 
sitivity exceeds ~152 dBm, more than 
32dB below the noise floor. 

The output of the [F amplifier goes to 
an [/Q demodulator. The /Q demodulator 
is used to receive a signal regardless of 
incoming RF phase. Herein is the best 
kept secret of this technology. a trick 
that is an essential part of all CDMA 
reception. Exactly how this trick is done 
is not described in any textbook or in 
information from Qualcomm itself. 
We “compute” the carrier phase (non- 
coherently) by digital means, using a 
technique learned in high school—that is, 
by taking the square root of the sum of 
the squares for both I and Q channels. 

The 1/Q demodulator output is sampled 
with a pair of A/D converters running at 
a sampling rate of about 20MHz. This 
pair of digitally sampled data streams 
then is fed to four independent PN 
correlators. The correlators are used to 
search for the signal and all of its 
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multipath-reflection counterparts. The 
correlators work together with the pro- 
grammable code generators. These code 
generators differ from the code genera- 
tors in the transmitter only in that they 
can be made to jump instantaneously to 
a different code phase without stop- 
ping—a property that is required for 
rapid searching. Each of the power 
correlators can be controlled indepen- 
dently and can take its source from ei- 


ther code generator. This capability al- 
lows one or more of the power 
correlators to be used as a demodulator 
for bit-error analysis and frees the re- 
maining correlators to be used as high- 
speed delay-lock loops (DLL) to keep the 
demodulator locked (non-coherently) to 
a path. The system's internal digital sig- 
nal processor (DSP) tracks any slowly 
drifting phase errors caused by differ- 
ences in clocks between the transmitter 
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and receiver, and it compensates for any 
Doppler drifts that may occur because of 
motion at either end of the link. 

The detection hardware is directly con- 
trolled by a digital signal processor (DSP 
TI-TMS320C50 running at 40MHz) that 
performs high-speed computations and 
that controls the digital logic. Collected 
and processed data then are transferred to 
a 66MHz 486DX personal computer, 
which controls the supervisory functions 
of display, logging and communications. 
The video display is a color video graph- 
ics adapter liquid-crystal display (VGA 


In a non-coherent 
communication system, a 
correlation is performed 
on the pilot to estimate 
the signal’s RF phase so 

that the upright and 
inverted symbol phases 
can be determined. 


LCD). Data can also be logged to a non- 
volatile Personal Computer Memory Card 
International Association (PCMCIA) 
memory card for post-processing. The 
magnitude, time dispersion (or delays, 
both positive and negative) of all of the 
received paths and the BER for any path 
are calculated, stored and displayed. 
The BER calculation is based on how 
a CDMA receiver actually demodulates 
a symbol from a code channel. In a non- 
coherent communication system, a cor- 
relation is performed on the pilot to es- 
timate the signal’s RF phase so that the 
upright and inverted symbol phases can 
be determined, Symbols correlated from 
the code channel then are decoded with 
the estimated RF phase to determine 
whether they are correct or inverted. In 
the sequential-correlating channel- 
sounder’s BER calculation, the pilot it- 
self is considered to be a channel with 
constant data. A moving average of sey- 
eral symbols is used to estimate the RF 
phase of the present path. The phase of 
each individual symbol is compared to 
that of the estimate. If the symbol phase 
is within #90° of the estimate, the sym- 
bol is considered to be correct. This mea- 
surement is functionally equivalent to a 
pre-corrected BER. 
te 
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test parameters and program files. This 
configurable data port turns the COM-120B 
into a remote controlled input/output 
source, allowing you to initiate tests by 
simply plugging into a modem. And with its 
unique internal/external file storage and 
retrieval system, the COM-120B offers you 
unrivaled data storage; test configuration 
and analysis power. 

Of course, the new generation COM-120B 
is backed by the kind of service and support 
that you expect from a global leader in test 
instrumentation. For solutions that keep pace 
when communication technologies change, 
call 1-800-835-2352. Ask about 
our lease/rental and extended 
wirranty programs, too. 
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Speeding the cell-site 
acquisition process 


Superconducting products provide a tool to speed the site acquisition process 
by reducing restrictions on site selection criteria related to RF interference 


By Marc Rolfes, P.E. 


With ever-more-restrictive zoning re- 
quirements and a host of new operators 
vying to install thousands of new sites in 
every large city, tools to increase flex- 
ibility in site locations without deterio- 
rating capacily or service quality are a 
welcome asset. 

Wireless communication services con- 
linue to grow exponentially as the trend 
continues toward lower-power portable 
phones to replace higher-power mobiles. 
Consequently, spectrum congestion 
worsens and interference increases even 
as the transmit power of the remote units 
for the various wireless services contin- 
ues to decrease. 

Although these trends make it increas- 
ingly difficult for system performance 
engineers to keep networks operating 
properly, cellular customers expect a level 
of call quality, connection availability and 
connection reliability equivalent to that 


Rolfes is director of sales and marketing, IIli- 
nois Superconductor, Mt. Prospect, IL. 


and coverage area. 


of their primary landline telephone sys- 
tem. To meet these expectations and 
thereby maintain customer satisfaction 
and minimize churn among subscribers, 
system design engineers have had no op- 
tion but to increase the number of cell 
sites in the service area. 

Finding suitable sites is becoming more 
difficult, Proliferation of antennas is rais- 
ing concerns among municipal boards and 
resident committees for aesthetic and 
electromagnetic field (EMF) reasons. In- 
creasingly, the result is restrictive zoning 
ordinances against towers and, in many 
cases, against wireless antennas them- 
selves. Using existing sites often is im- 
practical because transmitters already in 
place operate at power levels sufficient to 
adversely affect service. Such problems 
are destined to worsen, not improve, as 
siting requirements for completely new 
systems, such as those for the recently 
auctioned PCS spectrum, are factored into 
the equation. 

The unavoidable result in far too many 
cases is delay. Because the time required 
to design and construct a new or expanded 
wireless system has a direct effect on prof- 


itability, delays can fall to the bottom line. 

Fortunately, it is possible to speed the 
site acquisition process by easing the 
burden of locating wireless PCS and cel- 
lular systems. A new type of base station 
receiver front end that uses superconduc- 
tor technology can reduce adjacent band 
interference by 30dB-S0dB over conyen- 
tional filters while increasing the effec- 
tive receiver range by as much as 6dB. 
The result for service providers is signifi- 
cant flexibility in locating their sites while 
still maintaining the capacity and service 
quality to be competitive. 


What are superconductors? 

Discovered in 1911, superconductors 
are materials that, when cooled below a 
certain temperature. exhibit almost zero 
internal resistance to RF energy. Initially, 
all known superconductors were metal 
and required cooling nearly to absolute 
zero. 

In 1986, researchers in the United 
States discovered a new class of ceramic 
superconductors that exhibits superconduct- 
ing behavior at a much higher tempera- 
ture than all previously known materials, 


Figure 1. The preselector filter and the low-noise amplifier (LNA), the first components in the base station, compose the recelver front end. With 
a thin coating of ceramic superconductor material on the filter’s resonator elements, RF energy passes with such little loss that an extremely 
high level of rejection of undesirable signals can be achieved, 
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Figure 3. Insertion loss vs. selectivity for conventional and superconducting filters. 


90°K (—297°F).* Although this tempera- 
ture still is quite cold, reliable commer- 


*K stands for Kelvin, a temperature scale 
with the same increments as Celsius, but which 
begins with 0° at absolute zero. 


cial refrigeration equipment is available 
at reasonable cost to maintain ceramic 
superconductor products at their required 
operating temperature. 

The initial commercial application of 
superconductor technology in the tele- 


communications industry is in preselector 
filters for cellular and PCS base stations. 
As shown in Figure | on page 38, the 
preselector filter and the low-noise am- 
plifier (LNA) are the first components in 
the base station. The role of the 
preselector filter is to reject as much 
adjacent-band interference as possible 
without worsening the desired signals sig- 
nificantly. The LNA boosts the desired 
signals so the composite signal contain- 
ing numerous conversations can be split 
and sent to radios that can handle only 
one conversation at time. Together, the 
filter and LNA compose the receiver front 
end and are specified to maximize the 
signal-to-noise ratio. 

In response to increasing adjacent-band 
interference (particularly in urban environ- 
ments) and the resulting deterioration of 
cellular system performance, base station 
manufacturers have upgraded their standard 
preselector filters to reject higher levels of 
interference. Unfortunately, with conven- 
tional cavity resonator filters, good rejec- 
tion of adjacent-band interference can be 
achieved only with an increasingly high 
reduction in the levels of the desired signals 
(insertion loss). This loss is caused by the 
physics of filter design and by the resistive 
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new automated engineering design, drawing, and manu- 


facturing system, which coupled with new systems for 


processing quotations and orders, means faster service at 
competitive prices. 

Whatever your needs for towers, monopoles, components, 
or construction services, please call or fax today. 


1-800-547-2151 ex. 957 


fax (503) 363-4613 


VALMONT 
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SUPERCONDUCTOR é 


Figure 3. By using superconducting receiver front ends, cell site locations for good coverage 
and capacity can exist in a significantly greater area as well as being co-located at existing sites 


with other high-power transmitters. 


losses of conventional filter material, such 

as copper or silver-plated copper. 
Superconductor filters eliminate this 

compromise between interference reduc- 


tion and signal loss. With a thin coating 
of ceramic superconductor material on the 
resonator elements. RF energy passes 
through a filter with such little loss that 
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Call us today: 
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an extremely high level of rejection of 
undesirable signals can be achieved. With 
resistance al such a negligible level, the 
quality factor (“Q”) of a superconducting 
filter resonator can be raised to 70,000, 
significantly above the 3,000 Q factor of 
conventional filter resonators. In practi- 
cal terms, this translates into a low-loss 
filter with extremely steep rejection 
skirts at the bandpass edges and a nearly 
flat response across the passband. Figure 
2 on page 40 shows a comparison of sev- 
eral conventional bandpass filters cur- 
rently in use in cellular base stations with 
two of the first-generation superconduct- 
ing filters. 

Further improvement in system perfor- 
mance can be achieved by positioning the 
LNA in the cold environment. This virtu- 
ally eliminates thermal noise from the 
LNA, which increases sensitivity of the 
base station to weak RF signals. Overall, 
compared with conventional receiver 
front ends, an improvement of as much as 
6dB can be achieved, which translates 
into as much as a 50% increase in cover- 
age area (depending on terrain. obstacles 
and other factors affecting RF propaga- 
tion). In some cases the combined super- 
conductor filter and LNA also improves 
the signal-to noise ratio, which results in 
enhanced voice call quality. 


Site selection flexibility 

When planning or expanding a wireless 
system, design engineers use RF simula- 
tion tools to determine optimum coverage 
of a geographic area based on anticipated 
RF propagation, capacity and a host of 
other factors. The industry rule of thumb is 
to locate the site within one-quarter of the 
radius from the optimum site, If this is 
accomplished, the many other variables 
affecting coverage and performance poten- 
tially can be adjusted to provide overall 
good system performance, Unfortunately, 
the optimum site frequently is not avail- 
able, and compromises must be made. 

Superconducting preselector filters en- 
hance siling flexibility in two ways. 
First, because they can reject as much as 
30dB-50dB (1,000 to 100,000 times) 
more adjacent-band interference than 
conventional filters, they provide the op- 
portunity for co-location on existing sites 
with other transmitters, with no worsen- 
ing of service or call quality. Owners and 
municipalities often are more willing to 
add a new set of antennas to an existing 
site than to allow a completely new site to 
be established. Even if co-location is not 
necessary, superconducting preselector 
filters can make it possible to use a pre- 
viously unacceptable site near an existing 
high-power transmitter, 


No more 
eek. 


me / 


The new Marconi 6200B Microwave Test Set: with built-in fault location. 


The Marconi 6200B of range, in waveguides up to all these standard features 
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method for testing and repair 
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port to simplify measurements and 46 GHz. 
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cation networks. Z fault location software, the solutions, contact your local 
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less than 16kg, so it’s light accurate measurements with synthesized sweeper, scaiar e 
enough to carry to the test little or no training. analyzer, power meter and Marceni 
site, while the guided Faults can be located to an frequency counter: the only 
measurements application accuracy of within 0.1 per cent unit on the market to integrate Instruments 
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The expanded coverage that supercon- 
ducting receiver front ends provide offers 
additional siting opportunities. Heavily 
loaded cell sites with high interference 
typically have a noise floor in the LNA 
that is attributable to intermodulation 
noise rather than thermal noise. Improve- 
ments in the LNA noise floor of 3dB-6dB 
have been measured in ficld trials where 
the decrease is fully attributable to the 
reduction of intermodulation noise. Fur- 


ther improvements in the LNA thermal 
noise floor on the order of an additional 
1dB at cellular frequencies can be 
achieved by incorporating the LNA in the 
preselector filter's cryogenically cooled 
environment, In conditions where co- 
channel interference is not limiting, the 
total gain of the receiver front end also 
can be increased as much as 3dB. 

The combined effect of a superconduct- 
ing low-loss filter in conjunction with a 


Anyone can 
deliver clarity 


what's more important is how clearly that message is received 


~ No matter how noisy the workplace. 
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Call 1 800 278 3526 for information. 
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One Dock Street 
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Fax: 203 348 4106 
httpy/www.net-active.com 
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properly designed “cold” LNA is an im- 
provement of 6dB in effective gain in 
many situations, while maintaining the 
same signal-to-noise ratio under which 
the base station previously operated. In a 
metropolitan or suburban system environ- 
ment, the effect of an improvement of this 
magnitude, under typical cell spacing and 
cellular RF propagation, can be as much as 
three-quarters of a cell radius. Supercon- 
ducting receiver front ends thus free sys- 
tem designers from the constraint of the 
“one-quarter of the coverage radius” rule 
of thumb and, as shown in Figure 3 on 
page 42, the search for potential site loca- 
tions that can provide good system pertor- 
mance and capacity and adequate cover- 
age overlap with neighboring cells can be 
expanded greatly. 


Field trial results 
Numerous field trials have been con- 


Heavily loaded cell sites 
with high interference 
typically have a noise 

floor in the LNA that is 

attributable to 
intermodulation noise 
rather than thermal noise. 


ducted by companies developing super- 
conducting products in cooperation with 
both wireless operators and large base 
station equipment vendors. These trials, 
which are ongoing, are done to document 
the benefits provided to wireless system 
operators across a variety of operational 
scenarios and to determine how first- 
generation products perform outside a 
regulated laboratory environment. 

One such cellular tial occurred at an 
“antenna farm” where the participating 
system operator's cellular antennas 
serving a 300-square-mile area were co- 
located at the top of a 20-story building 
along with more than 50 other trans- 
milters, including a competing cellular 
carrier's. Because of the large number of 
high-power transmitters, the cellular-band 
noise floor was elevated to an average 
value of -98dBm with peaks as high as 
-90dBm prior to the LNA. The result was 
unacceptable system performance, par- 
ticularly at the outer layers of the de- 
signed coverage area, 

Installing a superconducting filter removed 
most of the adjacent-band interference 
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and reduced the noise floor to an average 
of -105dBm. This resulted in improved 
call quality for portable phones, a signifi- 
cant increase in total call traffic on the 
site and restoration of the cell coverage 
area to its initial configuration. Moreover, 
superconducting filters offer the potential 
to add additional voice channels at the 
site in the extended spectrum, which pre- 
viously was avoided because of the high 
level of interference. 


To prove the concept that superconduc- 
tors can increase range while maintaining 
call quality, trials have been conducted at 
rural cellular sites that were designed for 
higher-power mobile phones. With most 
subscribers currently using lower-power 
portables, coverage holes were evident 
that resulted in dropped calls, poor voice 
call quality and areas where subscribers 
could not access the network. 

The superconducting filter and cryogenic 
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LNA used in the test provided a 6dB im- 
provement in receiver sensitivity, thereby 
extending the range of the cell about 35%. 
Extended base station range translates into 
increased customer satisfaction and in- 
creased revenue for the cellular operator 
in these environments. 

A trial was conducted with a PCS base 
station with similar results. If PCS net- 
works are designed from the beginning 
with superconducting products at selected 
sites, the extended coverage provided by 
increased sensitivity could result in a sig- 
nificant reduction in the number of base 
stations required to cover a given area. 
With each base station costing in excess 
of $200,000, the total savings in deploy- 
ing a network can easily pay for the cost 
of these products. 


Conclusion 

Superconducting products provide a 
tool to speed the site acquisition process 
by reducing restrictions on sile selection 
criteria related to RF interference and coy- 
erage area. The advantages of speeding the 


If PCS networks are 
designed... with 
superconducting 


the extended 
could result 


products... 
coverage... 


in a significant reduction 
in the number of base 
stations required... 


site acquisition process relate directly to 
competitiveness and profitability. 

Field tnals have quantified the benefits 
these products provide in high-capacity 
sites and harsh interference environments 
as well as the improvement in sensitivily 
to weak signals resulting in increased 
coverage. In addition. the trials have 
proven the suitability of first generation 
superconducting products. 

Simultaneous with the field trials 
has been the development of business 
cases to also demonstrate favorable 
cost-benefit ratios, With the first com- 
mercial orders having been announced, 
superconducting products are already 
finding a niche in wireless networks. Fu- 
ture product improvements and price re- 
ductions that come from increased vol- 
umes will result in broader applications 
of superconductors to benefit the wireless 


industry. Fh 
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m Keyless access means you can control —— =—_ 
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ws Sealed proximity card reader is less 
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= Tamper-proof connecting wires prevent the 
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With The Card Access System from Hark at your 
remote site, you achieve greater security, save 
money on rekeying and can control access to your 
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Call Hark Systems today: 
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Co-location helps carriers 
speed facility construction 


The co-location of transmission facilities by competitors on a single cell site 
is overtaking the construction of antennas in clusters as the preferred method 
of satisfying residents opposed to sites being built in their communities. 


By John E. Myers 


The search for unopposed cellular cell 
site locations is becoming more difficult 
than ever. The build-out of personal com- 
munications services (PCS) this year 
complicates the search process. Many 
more cell sites are required, and the oppo- 
sition is growing more vocal. The general 
public, local governmental bodies (zon- 
ing and permitting departments) and 
“NIMBY” (Not In My Back Yard) orga- 
nizations are more aware of new sites, 
Moreover, regulations are being put in 
place to control the number of antennas 
and microwave dishes that carriers can 


Photo 1. United States Cellular 
shares its Jefferson County, 
TN, tower with BellSouth Mo- 
bility DCS, a personal commu- 
nications services competitor. 


distribute on the structures being built. 

The process of locating sites is often 
aided by finding existing cell sites and 
locating the new facilities close to them, 
resulting in clusters of antennas, The ob- 
vious advantage 1s that, where cell sites 
already exist, there may be less public op- 
position to additional structures because 
of the precedent. The obvious disadvan- 
tage is potential interference from other 
transmitters. 

The Telecommunications Act of 1996 
promised to make cell site placement 
easier, but it seems to have brought about 
opposition through zoning ordinances and 
moratoriums instead, which has slowed the 
permitting process. Communities question 
why there is a need for more sites, and 


Photo 2. The building beneath the tower in Photo 1 is used by United 
States Cellular. The two white boxes to the left of the building are used 
by BellSouth. 


company's tower in Loudon County, just west of Knoxville, TN, is 
shared with the Loudon County Sheriff's Department. 


they are less tolerant than they were with 
only one. As many as four to nine com- 
petitors may want to place cell sites in any 
given area. (See Photos | and 2 below.) 
The local opposition to this expansion 
should be recognized, understood and re- 
sponded to in a positive manner, 

In the quest to build more sites, we are 
finding it necessary to educate the public 
and local governments as to why so many 
sites are required, Despite their attempt to 
be tolerant of the industry's needs, lay- 
men and local officials rarely understand 
the technology involved. For instance, the 
public does not understand why all cell 
site transmission requirements for a given 
area cannot be built on one structure, in 
an out-of-sight location, We attempt to 


Photo 4. These are the tower 
and antennas shared by 
United States Cellular and the 
Loudon County Sheriff's De- 
partment. 
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communicate and to educate through pub- 
lic hearings and meetings so that not only 
may we gain permission to build a cell 
site, but also so that we can reach an un- 
derstanding with the community and with 
potential customers. 

Most site searches are initiated for the 
purpose of finding a suitable location for 
a vertical structure and a building, both 
surrounded by a fenced compound. A 
minimum of two cellular antennas is re- 


quired on the structure, each served by 
coaxial cable. Typically, there is a mini- 
mum of one microwave antenna (dish) 
served by coaxial cable or waveguide. 
When no one opposes the site construc- 
tion, the process can be accomplished in 
30 to 60 days. With opposition. it can take 
months or years, 

With each additional cable installed on 
the structure, it becomes more visible. As 
service and customers ure added to the 


The new Syn-Tech XTR Multi-Mode frequency-synthesized mabile radios* are 
just what you need to meet current U.S. Government channel spacing 
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channel spacing. programmable by channet, enabling you to phase in 


FM 2-Way Radios With Programmable Channel Spacing 
Designed for Today and Tomorrow 


narow-band channel spacing now. 


The new Midland Multi-Mode mobiles are designed for those who wish to 
operate on 12.5 kHz, 25 kHz of both and be consistent with the FCC 


spectrum efficiency strategy. 


Dertt put of your purchasing Buy Midland MultiMode radios now with confidence 


“Tested and Approved oy the US Forest Service 


Call or FAX for complete details. 
Phone; 1/800/669-4567 Ext. 1690 = FAX: 816/920-1144 


©1996, Midland wremsronal Corparanan 


50 


ry Ty 

AAIDLAND | 
LAND MOBILE RADIO _— 

The New Wave in Wireless” 


Features Include: 

= 148-174 MblI2 frequency range 

= 22 channels |tapandable to 99) 

* Progranuneble channel spacing 

* CICSS/DCS programmable at random 
by channe! 

= Dual prionty scanning 

= 40 or 110 watt RF output 

© Adjustable vertcal/honzontal 
mounting brackets 

© Detem rotary channel selector 

© Separate rotary volume and 
squeich controls 

* Rugged cle cast chassis 

= Meets MIL 810 CD and E shock/vibra- 
fon and enviranniental requirements 


Circle (84) on Fast Fact Card 


Mobile Radio Technology November 1996 


area, the antenna requirement could go to 
nine or more cellular antennas and four 
microwave dishes, If co-located facilities 
need additional antennas, the number could 
grow to more than 18 cellular antennas and 
eight microwave dishes with supporting 
cables. The public and government offi- 
cials are more likely to accept additional 
antennas On an existing tower than they are 
the construction of a new tower because 
the change is Jess apparent. 

We have taken steps to alleviate site 
location problems through co-location. 
The advantage of co-location is that one 
less structure needs to be built. When co- 
location is planned, an analysis is needed 
to verify whether the structure can sup- 
port the added weight. Monetary benefits 
for carriers include the elimination of a 
cell site and property. Typically, there is 
a trade with the other carrier for a similar 
arrangement at one of its locations, mak- 
ing the co-location of two cell sites equal 
for both parties. Rarely, the co-location 
involves the use of a shared building. In 
that situation, the building may be di- 
vided with a solid or cage wall to limit 
access to the entire building while still 
accommodating heating and air condi- 
tioning requirements. 

In our experience, the co-location of 
sites Is a practical option that we approach 
on a case-by-case basis. We want to ac- 
cept a new cell site location for every 
location we give, although not every re- 
quest is acceptable, and all requests go 
through the same process as a new sile 
location. The legally binding contracts 
previously negotiated with the original 
carrier must also bind the second carrier 
and must cover deeds, covenants, case- 
ments and rights-of-way. Both parties 
must be free to be released from the con- 
tract. The competitive advantage you have 
when you own the vertical structure is that 
you decide where to place the antenna, 
possibly giving you an edge over the 
competition. 

Co-location is becoming more prevalent. 
(Sce Photos 3 and 4 on page 48.) It prob- 
ably will be commonplace for the next 
several generations of communications 
structures and probably will not be limited 
to cellular carriers, Civil communications, 
including police and fire department ra- 
dio transmission facilities. already are 
co-located on many of our sites, am 


Myers is group engineering manager for the 
Eastern Region of United States Cellular Wire- 
less Communications, Chicago. The company 
manages and invests in cellular systems, pro- 
viding service to 894,000 customers in 139 
markets. and owning interests in an additional 
66 systems. 
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Technically speaking 


(continued from page 8) 


got “warmed up” and would only cease 
when the tractor was throttled down and 
the radio was turned off and then back on. 

I had the firefighter bring the tractor 
into the installation bay next to the radio 
shop so that I could begin troubleshooting 
with the radio still installed in the tractor. 

With the tractor not running, | turned 
the radio on and found it to be operating 
normally, Then 1] started the tractor and 
let the engine run at low throttle for sev- 
eral minutes—still no evidence of trouble 
from the radio. Then | increased the 
throttle until it reached a point where the 
radio started “howling.” Yes, indeed, I do 
mean “howling!” 

As the firefighter had stated. the vol- 
ume control had no effect on the howling. 
Next, I throttled down the tractor en- 
gine—but the howling persisted. I turned 
the radio off and back on, and the howl- 
ing was gone. Now, what was the cause? 

The next step was to connect a de volt- 
meter across the battery and repeat the 
previous process. The initial battery volt- 
age was around 13Y. but when the engine 
was started and throttled up, the battery 
voltage started climbing. When the bat- 
tery vollage reached the 16¥V threshold, 
the radio would start howling. Aha! The 
vollage regulator! The regulator was re- 
placed and that took care of the problem. 

Since then, ] have encountered the same 
problem many times, and the voltage 
regulator has always been the culprit. 

Again, check mobile equipment over a 
range of supply voltages in verifying com- 
plaints or in troubleshooting a problem. 

In modern transceiver circuits, you will 
usually find several different supply volt- 
ages from the power supply or power dis- 
tribution board. The digital circuitry gen- 
erally operates from a 5¥V supply point. 
There may be other supply voltages as 
well (including the full battery voltage for 
mobile transceivers). 

For base stations, the rule is the same— 
check all supply voltages. It is also a good 
practice to scope the supply voltage points 
to determine if the supply voltage is clean. 
The ripple component should be very low 
and free of spikes. Also. for regulated 
supply points, check to make sure the 
voltage regulation is within bounds. 

Don't overlook using the spectrum ana- 
lyzer as a signal-tracing tool when 
troubleshooting receivers and exciters. 
Watch the maximum input level to avoid 
damaging the front end of the spectrum 
analyzer, If the input impedance of the 
spectrum analyzer is 500, then you can 
expect it lo cause serious loading of the 
circuit under test. However, you can use 


a simple and inexpensive low-capacitance 
scope probe (10/1) to reduce the loading 
effects. Any attenuation caused can be re- 
duced by the use of a preamplifier between 
the scope probe and the analyzer input. 

This procedure works particularly well if 
you use a known good transceiver to estab- 
lish reference measurement levels ahead of 
time using the same test equipment, includ- 
ing probes and preamplifier. This estab- 
lishes a good benchmark for future refer- 
ence and is particularly valuable if you serv- 
ice many transceivers of the same model. 
There are manifold returns on the time used 
in making such measurements. 

Many manufacturers’ spectrum analyz- 
ers also offer a special preamplified, high- 
impedance, signal-tracing probe that al- 
lows the analyzer to be used for signal trac- 
ing in circuits with minimal loading ef- 
fects. Such probes are called active probes. 
The probe supply voltage usually comes 
directly from the spectrum analyzer. 


Conclusion 

The best advice in troubleshooting is to 
keep an open mind. Let your troubleshoot- 
ing tests and measurements lead you to 
the problem. Don’t guess what you think 
the problem may be and then set out with 
test procedures to prove that you are right. 

No test procedure is useless. Even 
though it may be way off base, it will 
provide you with some information. How- 
ever, each test procedure should lead you 
one step closer to the problem part or 
board. Don't rule out any component 
based on appearance alone, No matter 
how innocuous it may look, it cazt be bad! 
Electronic components often look like 
new on the outside, but are totally 
“zapped” on the inside! 

Make sure you thoroughly understand 
the circuit you are troubleshooting. With- 
out an understanding of how the circuit 
works, you will not be able to understand 
what makes it eft work. 

Know and understand the limitations of 
your equipment and the situations where 
false readings can occur. Know when to 
get a second opinion by another method. 

Keep your test equipment properly 
maintained and calibrated. Keep fresh 
cells in battery-operated equipment and 
have spare batteries on hand. Keep your 
test leads and probes in good condition. 

By following some of the basics set 
forth in this series, along with hard work, 
you can become a better troubleshooter. 
By successfully meeting the challenge of 
each troubleshooting job, you gain expe- 
rience, knowledge and confidence that 
will allow you to successfully meet 
greater challenges. 

Until next time... stay tuned! 4B 


The Industry’s 


10 MOST WANTED 


Considered Armed & Dangerously Affordable 


ANT940Y10-WR, also known as Yagi Antenna. born 6-24-74; 
2.5 Ibs; 24” x 9°: Known associates: 


likes to hang out in dingy, dismal areas. 
hvy bid; blk TXYLAN 
| | : coated. Known to 
violently resist 1 
; . we 


corrosive gases, 
ultraviolet radiation, salt 

spray and acid rain. Wanted for 
directional control. 


Industry Top Ten Product 
Industry Top Ten Product 


TC860, also known as Cellco Ceramic Trunking Combiner. 
born 5-25-91; size 7x19x14"; 
36 Ibs; rugged bld; 125 watts, 
alum finish. Wanted 
by SMR operators 
who want only the 
best. 


Industry Top Ten Product 
Industry Top Ten Product 


Model 44 AP, also known as the Broadband RF Wattmeter. 
born 6-1] 1-78; weight 4 Ibs; rugged bid; 
500 watts; gray comp; operates alone, 
no known associates; 
distinguishing marks: 
leather band on top, 
sample port right side. 
No known enemies, has 
been spotted worldwide. R. Middle 
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TWR816-860-1RTT, also known as Compact Receiver 
Panel. born 8-14-93; exceptional 
small build, likes to associate with 
multiple frequencies. 

Quiet 2.5 dB noise; 
i — modular; has been 
7 known to 
vi, x redundantly switch 
to 2nd channel if injured; likes 
living in harsh locations. Wanted 
for resisting interfering signals. 


sania Top Ten Product 
Industry Top Ten Product 


PM5C15, also known as Automatic Alarm Panel, born 2-23-81; 
brushed alum; 1.4 Ibs; 19"x3.5"; 
Known associates: likes to snitch 
on bad trans & ant; 
needs to be placed 
inline; violently 
resists high VSWR; 
likes power. 
Do not approach, will call you. 


Industry Top Ten Product 
Industry Top Ten Product 


Call for information leading to the acquisition 
of these ten most wanted products: 


1-800-331-3396 


in USA and Canada Circle (36) on Fast Fact Card 


TS4680, also known as Cross Band Coupler. born 2-10-86; 


size 6.6 x 1.5 x 0"; | Ib; hvy const; 
400 watts; blue finish; tower 
mountable. Wanted 

by tower operators 

for multiple 

transmissions of 

450-860 equipment. 


ANT450D3, also known as Dipole Array Antenna. 


born 9-14-58; known associates: other 
antennas in other freq bands and gain. 
hvy bld; blk TXYLAN 

coated. Known to 

violently resist corrosive 

gases, ultraviolet 

radiation, salt spray and 

acid rain. Wanted by tower operators 
with the worst possible problems. 


PMU1C15, also known as Power Monitor Unit. born 4-23-95; 
a smi bid; blk, red eyes glow in dark. 


Wanted for monitoring ant VSWR and 
TX power. Notorious 

for working multiple 

freq in all bands. 

Known associates 

RS232 and RS485. 


R. Index 


TS450PB1, also known as IM Suppression Panel. born 7-12-75; 


rugged bld; black & blue m on body; 
5 Ibs; 19"x5.25° dB; 
wanted by We 

for killing 

nora n; a » 
isolati eward is 

offered for 

protectionism. 


TATC8944, also known as Cellular Auto Tune Ceramic 


Combiner. born 4-!-92; size 10.25W x 
10.75H x 12.75"; 36 Ibs; heavy bld; 
black finish; easy to 

install. Wanted by 

Cellular operators for 

retrofit or new 

installations, both in 

USA and foreign countries. LThunmb 


TELEWAVE, INC. y 


1155 Terra Bella * Mountain View, CA 94043 
(415) 968-4400 + Fax (415) 968-1741 


Big hand for the little investor 


A company does not have to be a telecommunications giant to get a seat in the high- 
stakes game called the 220MHz-222MHz auction. A thorough understanding of the 
rules and some foresight can increase the ability to compete. 


By Kathleen A. Kaercher 


Ready to play some high stakes poker? 
The FCC’s getting ready to cut the cards 
in the 220MHz—222MHz auction, and 
everyone’s invited to take a seat at the 
table. Although the house will make sure 
nobody's dealing from the bottom of the 
deck, players ought to know the game 
before they take a chair, This might be 
one game where even a small investor can 
win a pot. 


Your stake 
Every player's got a stake—that poke 


Kaercher is an associate in the law firm of 
Brown and Schwaninger, Washington, DC. 


of cash used to get started. In business, 
that stake is called “financing.” Big gam- 
blers from Wall Street just take the dough 
out of petty cash, but “low-rollers” should 
let the house help them. The FCC’s fi- 
nancing plan for small businesses is fairly 
generous and allows purchase of a license 
over time. As long as the payments are 
made, the house will cover. The one thing 
that the house won't cover is the ante. In 
this game, the ante is called the “upfront 
payment.” 


The ante 

As with all poker games, the size of the 
ante is associated with the potential size 
of the pot to be won. The FCC estimates 
the size of the pot by figuring the number 
and value of the licenses the players want. 


The value of the licenses is calculated by 
the population size of the market and the 
extent to which the license to be auctioned 
is encumbered by existing licensees. The 
term for this rough valuation is “activity 
units.” Activity units increase the valuc 
of the license to be auctioned. 

The upfront payment is converted into 
activity units as well. That way, the house 
is playing with the same bidding medium 
as each player. Stated another way, activ- 
ity units are like chips, which have no 
value except the agreed upon value be- 
tween the players and the house. The 
upfront payment buys chips with which 
each bidder plays, and players may only 
bid on those licenses for which they have 
paid sufficient upfront money—sort of a 
table minimum. Chips are bought via an 


Support for Olympics infrastructure relies on narrowband 220MHz 


One of the best American teamwork 
success stories from the 1996 Olympic 
games in Atlanta was the winning per- 
formance of the SEA 220MHz systems. 

Spectrum availability and coverage 
challenges of the rolling hills 
around Atlanta made the | 
choice of a narrowband 
220MHz radio system an ob- 
vious one. Marietta Commu- | 
nications installed the 60- 
channel system with SEA | 
ESP-1000 repeaters, Tele- 
wave combiners on each site, 
TNT Logic Controllers on all 
systems and Andrew heli- 
cally corrugated cable. Each 
site has a varying number of 
channels, from at least five } 
to the 20 channels at Broad- 
cast Services’ downtown site | 
at Westin Peachtree Plaza. 
Marietta has several hundred 
permanent customers on its | 
system who cite the lower 


nh 
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SEA 700 portable 


monthly fees for dispatch services as a 
primary reason for choosing 
narrowband technology. 
With the 220MHz system, couriers 
had the ability to operate on three dif- 
ferent frequencies, with wider 
| coverage and lower cost than 
the existing 800MHz system 
or cellular. 
| Jeff Stewart with ATL Courier 
| observed, “No matter where you 
used the radio, you could still 
hear. Background noise did not 
come through with the SEA ra- 
dios. We grabbed the channel 
| 90% to 95% of the time, even 18 
# miles from the repeater. We could 
| operate on the trunking network 
| and talk to the office or anyone 
| else on the 220 frequency.” 
Marietta used two sys- 
tems—one downtown and one 
at Sawnee Mountain for the 
northern Olympic locations— 
effectively covering an area 


about 70 miles long by 60 miles wide. 
Marietta put about 250 additional 
mobiles and portables to work during 
the Summer Games. Users included 
the Olympic International Committee 
and corporate users such as NBC, 
AT&T, Nike and Coca-Cola, 

The Olympic challenge for one of 
Marietta Communications’ customers, 
ATL Courier, was delivery soon after 
6 a.m. each day of more than 250,000 
copies of the Sports Illustrated Daily 
to about 20 Olympic venues. These 
vennes ranged from the Olympic Sta- 
dium downtown to the site for rowing 
and kayaking at Lake Lanier, more 
than 20 miles north of Atlanta. Sev- 
enty “walkers” or on-foot couriers. and 
25 large trucks formed the backbone of the 
ATL Olympic operation, and all needed 
constant communications to monitor traf- 
fic, coordinate unloading and remain flex- 
ible to security requirements. 

—Elaine Baugh 
E Comm International for SEA 


/UTILITIES 
SECURITY 


lf communication is vital to your operations, then 
you understand that equipment mustbe both versatile [Merercencst 
and easy-to-use. Evenmoreimportantly,itmustbeas fim 
reliable as the foundation under your building. ; 


Zetron's Digital Tone 
Remotes have quickly become PREZ CLM Kes Maile) (2 
the preferred radio controllers 
for critical applications. 

Versatility is maximized with 
a built-in paging encoder and a 
PC-programmable feature set. 
Ease-of-use is guaranteed by 
a text display that shows the 
formal name (“Police,” 
“Ambulance,” “Line Crew,” etc.) 
for every frequency or pager 
code entered by the dispatcher. 

But most importantly, the 
remotes are from Zetron. This eee 4 
means reliability that is backed Lae 
up by the industry's best a 
warranty and technical support. 

If you are in the business of 
supporting critical communications, call Zetron 
today for more information on the Model 260 and 
Model 280 Tone Remotes. 


(ZETRON). 


Zetron, Inc. PO Box 97004, Redmond WA 98073-9704 Ph: (206) 820-6363 Fax: (206) 820-7031 
European Office: Zetron, Inc. 27-29 Campbell Court, Bramley, TADLEY, Basingstoke, RG26 5EG, U.K. 
Phone: +44 1256 880663 Fax: +44 1256 880491 
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The Rugged 800-900 MHz Amplifiers 
VoCom Products 


FCC Form 175 application and a cash- 
iers’ check. Mistakes made in completing 
the Form 175 can disqualify a player from 
the competition. 

So, supposing an upfront payment is 
$10,000, that might secure, as an ex- 
ample, 1 million activity units to be used 
toward any license or group of licenses 
on which the house has placed a value of 
as much as 100,000 activity units. One 
benefit, compared to real poker, is that 
players who fold in the auction get their 
antes back, Any interest the house makes 
on the ante while it is held as security goes 
to the Telecommunications Development 
Fund for assistance to small business. 


FEATURING: 
¢ Proven Heavy Duty Cycling Designs. our 


amplifiers are designed for continuous duty cycling. Cooling 
fans are included. 


¢ Guaranteed Quality. Backed by a 5 year warranty on our 
Motorola transistors. Two years on other parts and labor. 


House rules 

Each game or auction has produced 
different rules. The FCC’s rules for each 
PCS auction have been a bit different than 
the ones before, which were different than 
the ones for 900OMHz SMR licenses, 
which will be different than future auc- 
tions. The FCC is still tinkering with the 
game, and the changing rules reflect the 
dynamic nature of the FCC’s ongoing 
experiment. So, maybe “threes will be 
wild” in the 220MHz—222MHz auction, 
or maybe the small business financing 
rules will be altered. 


ad Competitively Priced. call factory for price list. 


VoCom Products Company, L.L.C. 
aes 800 USA MADE (Gran 
— 800 872 6233 

Fax: 847 923 9078 
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FEATURES: 


Lowloss 


FEATURES: LawGoet 
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5 watt power 

High directivity 

FF reflected port 
Rugged construction 


Using the EAGLE return loss bridge allows 


eeney domain reflectometry tests to be made 
easily and inexpensively. There is no need to spend 
thousands of dollars ona dedicated antenna tester. 
Simply use the EAGLE sdsts Sd your present 
spectrum analyzer and tracking generator. This 
technique is described in our free application note. 
See offer below. 


Price: $469.00 for a 1.0 GHz bridge. 


Custom labels 
Swept to 3.0GHz 
Rugged! 60b. pull 
Excellent return loss 


Are you frustrated with cable assemblies that 
break easily, are lossy at low microwave, or work 
intermittantly? Our bridge customers had the 
same problem. At EAGLE we now manufacture 
low-cost rugged test cables! Each one is tested ona 
vector network analyzer to 3.0 GHz. Our custom 
labeling makes cable ID a snap. Excellent return 
loss reduces disturbances to combiners and filters. 


Price: $29.00 1-4 quantity with “N” connectors. 


Call for FREE application note: "Antenna and Feedline Measurements" 
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One source of variation has been the 
amount of activity units that are required 
to be used by the players, expressed as a 
percentage of each player's ante. For ex- 
ample, the FCC required that bidders use 
as much as half of their activity units at 
Stage | of the auction. So, if a player 
bought 100,000 activity units, at least 
50,000 of those units had to be bid from 
the beginning. At Stage 2 of the same auc- 
tion, as much as 75% of the activity units 
had to be committed, and 95% at Stage 3. 

Failure to bid the required amount of 
activity units drew a penally—a loss of a 
“waiver.” Each player received five waiv- 
ers to start the auction, When all five were 
used up, the player was out, Another form 
of penalty was the forfeit of a portion of 
activity units with which to bid, but the 
FCC did not take the upfront money play- 
ers paid to buy the activity units. 

Beyond the first round, the FCC also 
has mandated minimum bidding or raises. 
So, a dollar has not been enough of an 
increment to top the previous bid. The 
Commission can set the house rules for a 
raise to be a percentage (similar to com- 
pound interest), or a flat amount or what- 
ever increment it deems appropriate. This 
procedure can send bids skyrocketing for 
prime markets. 


Preparing for battle 

Bids can be placed by telephone or 
computer, with the latter being the most 
popular for many reasons, including 
speed. security and accuracy. Computer 
bidding requires a system with at least 
8MB of RAM (A system with I6MB of 
RAM can be used later to file Form 600 
electronically.) and 12MB of hard drive 
space, For adequate processing and send- 
ing speed, the hardware should have a 386 
CPU (or faster) and a I4.4kbps modem. 

Dialing up to bid will hook you into the 
FCC’s auction department for the low, 
low price of only $2.30 per minute, If this 
seems a little steep, il is, especially when 
participating in as many as nine rounds a 
day, requiring connection for almost the 


While playing. try to devise a workable 
strategy with articulated objectives. Just 
jumping around from market to market 
hoping to “win” something can be coun- 
terproductive and expensive. This isn’t to 
say that you won't have backup plans or 
altemative choices, but have a notion about 
what you are trying to accomplish. [t will 
save time and will greatly reduce panic. 

When faced with a bidding mistake, 
like Atlanta Trunking Associates’ now fa- 


mous $125 million bid for a block of 900 
MHz frequencies, withdraw the bid and tell 
the FCC as soon as possible. Although a 
fine will be assessed, the chances of nego- 
liating a reasonable settlement that won't 
bankrupt your company are increased. 
How the auction closes is another facet 
that can change from auction te auction. 
The 900MHz auction continued on until 
there were no more bids, anywhere, for 
any license. Maintaining the top bid in 


Maximize NiCd and NiMH battery productivity 
with Telepower” Conditioner/Analyzers. State-of-the-art 
patented circuitry assures the most dependable, cost- 


effective battery maintenance systems available. 
They're the perfect complement to JBRO land 
mobile batteries, featuring the industry's highest 
power ratings. Built to OEM specs without the OEM 
price tag, JBRO batteries provide reliable perfor- 
mance every time! Call today for a free catalog. 


® 
seTH ANNIE», 
y 


BATTERIES, INC. 


PERO BATTERIES, INC. 


entire business day. Our clients had col- 
lective heart failure when this part of their 
bill was presented, 

To avoid card sharks and rapscallions, 
the FCC has installed an elaborate secu- 
rity system that requires the use of four 
different passwords and identification 
numbers that must be entered before the 
bid will be accepted. It’s helpful to begin 
the bidding process carly to make sure 
there is sufficient time to get through the 
maze; when the time comes for a round to 
close, it closes, The FCC isn’t going to sit 
around and wait while players rearrange 
their cards. 


FREE! 


FOR A LIMITED TIME, 
GET FREE STANDARD 
ADAPTER CUPS 
WITH PURCHASE. 
SAVE UP TO $90! 
CONTACT YOUR 
PARTICIPATING 
DISTRIBUTOR TODAY. 


Name Brand Quality, Value priced. 


JBAO Batteries, Inc. 1938-A University Lana Lista, IL 60532-2150 + Phone: 630/964-9358 Fun: 630/964-9081 Ordor Entry; 800/237-6435 
JBAO Batteries $.W. 25700 1-45 North 1111) Spring, TX 773986 Phone: 793/367-9393 Fax: 793/292-7139 Order Entry: 800/245-1198 
Visit us at our website http:\\www,jbro.com 
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Name you channel! ! 


The Alpha series MCR remotes allows you to remote control Motorola’s 
Maxtrac, RadiusGM300, Kenwood TK630, TK730, TK830 and 
Midland’s Syn-Tech XTR radios over any two wire voice grade circuit. 


The Alpha series remotes provide an LCD readout for channel number, 
up to 99, and a ten character channel name, channel up and down 
controls, speaker volume control and intercom capability between 
parallel remotes and the radio. Each remote also provides controls and 
LED indicators for PTT, monitor, scan and privacy functions. 


Features 


#Simple installation - No soldering, cutting or crimping. 
eProvides remote channel indication, 

Programmable ten character name per channel. 
Programming done via front panel. 

eNo special cables or PC required. 1186 Commerce Drive Richardson, TX 75801 


(972) 437-5320+(800) 869-9128-Fax (972) 437-5360 


ireless Warehouse 


Communications Specialists 
Specializing in: 
* Buying Unwanted Paging Equipment 
* Sale of New & Reconditioned 
Paging Equipment 
» New & Used Parts, Crystals, Housings, Etc. 
* One-on-One Technical Training School 


1-800-837-3237 


1-810-559-3237 
Southfield, Michigan 
Over 30 years’ Experience —The Largest of its kind! 


MOTOROLA 
Authorized Paging Systems Dealer 
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the Omaha market for 30 consecutive 
rounds didn’t guarantee a win. The game 
continued until nobody bid for anything 
and. up until the end, Black Bart Commu- 
nications still had the opportunity to top 
you. That meant being on top of each and 
every round, even if just to make sure that 
your bid was sull good. 


Designated player 

The auction waits for no one. From 
Dec. 5, 1995 until mid-April 1996, the 
900MHz auction continued without pause 
al an ever-increasing pace, first with one 
or two rounds a day, and as many as nine 
rounds a day at the end. Those who are 
unwilling to lock the doors of their busi- 
nesses and hole up in a cell for 90 days 
should probably designate alternative bid- 
ders to assist them. The negative effects 
of an owner neglecting a business to par- 
ticipate in every step of an auction justify 
the cost of hiring a professional. 

It is also a good idea to have one des- 
ignated bidder situated in Washington, 
DC, during the auction. If the bidding hits 
a glitch (which has happened) it may be 
necessary to obtain new identification 
numbers and codes to continue. Those 
codes can only be obtained in person, by 
a designated bidder with proper idenuifi- 
cation, at the FCC offices. If your office 
is in Seattle, that means you will miss 
every round until you can get on a plane 
and fly to Washington to fix the problem, 

Line up a Washington-based designated 
representative before the bidding begins 
and list that person on your application. 
That way if your dog dies, or if you suffer 
from nervous exhaustion in the middle of 
the auction (or if you would rather spend 
your time running your business rather 
than participating in the complex and fast- 
paced flurry of activity that is the nature 
of FCC auctions), “the show will go on.” 


Defining victory 

As a final note. remember that this is an 
auction. If you don’t get a license, you get 
back your upfront money. Therefore, there 
is no “penalty” for coming up empty- 
handed. Victory is achieved by paying fess 
for a license that you believe is worth more 
than the amount paid. [t is not achieved by 
paying more than its worth. 

There has been a tendency to refer to 
auction “winners” and “winning bids” and 
“awards” of licenses as though a compe- 
lition existed where the unworthy are 
unmentioned, In this poker game, there 
are no winners and losers. Just people 
with the guts to try. the vision to achieve, 
and sometimes. the intelligence required 
to know when to fold. 

i 
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Raising the white paper flag 


By Robert H. Schwaninger Jr. 


Lately, the FCC has carried on an inter- 
nal dialogue regarding the future of 
private radio, private radio services and 
private radio spectrum. As you might ex- 
pect, these conversations were mainly... 
well, private. But in a nearly unprec- 
edented move, the Wireless Telecommu- 
nications Bureau allowed some of the 
discussions to become public. 

David Wye, a bureau adviser. circu- 
lated a draft of a white paper on the his- 
tory and future of private radio that is 
intended to be submitted to the commis- 
sion. He invited public comments by cir- 
culating his unfinished efforts to industry 
associations and others. requesting sugges- 
tions, corrections and any editing help that 
might be offered. His instructions carefully 
noted that the draft was just that. a draft, 


Schwaninger, MRT’s regulatory consultant, is a 
partner in the law firm of Brown and 
Schwaninger, Washington, DC. He is a member 
of the Radio Club of America. 


toe 


For more information 
call 1-800-USA-1-USA 


505 West Carmel Drive « Carmel, IN 46032 
(317) 846-1201 » Fax (317) 846-4978 


Email: ritron@ritron.com 
http://www. ritron.com 


RITRON, INC. 
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and that it was not to be quoted, cited or 
whispered about without permission. 

For those of you who don't know what 
a “white paper” is, I offer the following 
easy definition. A white paper is a trea- 
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SLL IO PIE 


The white paper ... 
suggests that private 
radio has provided 
greater efficiencies in the 
operation of numerous 
industrial, public safety 
and commercial entities. 


EERIE NCE 


lise printed on regular paper, with fewer 
footnotes and a shorter bibliography, and 
its author doesn't insist on being called 
“Doctor.” 1. for one, am grateful that Mr. 


Wye stuck to his subject without any 
pretense of science or theory. 

The white paper makes for interesting 
reading. It chronicles the history of pri- 
vate radio and points out the rapidly 
changing nature of this industry seg- 
ment, It notes the many and varied uses 
of the spectrum to serve the unique 
needs of licensees. Further, it suggests 
that private radio has provided greater 
efficiencies in the operation of numer- 
ous industrial, public safety and com- 
mercial entities. 

There are, however, three sections that 
appear to have created controversy, and 
understandably so. First, the white paper 
poses the question of whether private ra- 
dio licensees and users might be better 
served by commercial carers that ob- 
tain authority via auction. The short 
answer is “NO.” The longer answer in- 
volves expletives that the editor of this 
publication will not allow. 

As the white paper points oul, the cost 
of obtaining commercial service (aver- 
aging $50 per month per unit) is too high 
for most private entities to justify, 


Ritron RF Transceivers—The Wireless Connection 


WIRELESS 


SOLUTIONS 


Synthesized, programmable RF transceivers for OEM and custom wireless 
data and voice applications. Utilizing the latest in SMD design and micro- 
processor technology, the DTX RF transceiver offers reliability and low-cost 
without sacrificing features and performance. 


The DTX Series of RF transceivers includes a complete stand-alone module 


consisting of an RF transceiver and microcontroller-baseband module in an 


enclosure, 


And for lower cost and highly integrated applications, where the user is 


prepared to supply RF synthesizer data and conditioned signals, the DTX RF 
transceiver board is available separately. 


DTX Transceiver Standard Features: 


« Low Cost 


* Small Size (DTX module 1.24"H x 4.5"L x 2.5"D) 


¢ Synthesized, PC Programmable 


* 2 or 5 Watt Output 
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¢ 11 Channel Capability 
* CTCSS/DCS Signalling 
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Clamp a microwave dist 


y 
Al 


(0 any tower. 


Good ideas and thousands of 
parts you can use right now. 


AX PiROD Ine. 


P.O. Box 128, Plymouth, Indians 46563-0128 


Telephone (219) 935-4221, FAX (219) 935-6796 


Call for our 
FREE catalog. 
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2-1000 MHz In One Sweep! 
AVCOM's PSA-65A 


Portable Spectrum Analyzer 


The newestin the line of rugged spectrum analyzers from AVCOM 
offers amazing performance for onlyS2855. 

AVCOM's new PSA-65A is the first low cost general purpose 
spectrum analyzer that's loaded with features. It's small, accurate, 
battery operated, has a wide frequency coverage - a must for every 
technician's bench. Great for field use too. 

ThePSA-65A covers frequencies thru 1000 MHz in one sweep with 
a sensitivity greater than -95 dBm at narrowspans. ThePSA-65Ais 
ideally suited for 2-way radio, cellular, cable, LAN, surveillance, educa- 
tional, production and R&D work. Options include frequency extenders 
to enable thePSA-65A to be used at SATCOM and higher frequencies, 
audio demod for monitoring, log periodic antennas, carrying case 
(AVSAC), andmore. 


For more information, write. FAX, or phone. 


os mina poaerim | ane cot 


i Sezer - 
Mine oe = 


@ .. G 
500 SOUTHLAKE BOULEVARD 
RICHMOND, VIRGINIA 
804-794-2500 FAX: 804-794-8284 
Receive brochures ON-LINE via AVCOM's new AVFAX. 


Call from your fax and be ready to receive. 804-379-0500 


Circle (40) on Fast Fact Card 
60 Mobile Radio Technology November 1996 


Regulating technology 


“NOPE- LOOKS LIKE GREEN PAPER 
STILL OUTWEIGHS WHITE. 
HERE AT THE HC/? 


whereas the cost of constructing a private radio system, 
uniquely designed to meet the needs of the licensee, often is 
fully justified. Nor, as Mr. Wye pointed out, would commer- 
cial systems be designed to fully meet the needs of traditional 
private, industrial and public safety users: therefore. getting 
service from a commercial provider would be more expensive 
because it would be, in effect, a “cookie-cutter” service not 
designed to meet the needs of the private consumer. 

The second controversial section of the white paper involves 
spectrum efficiency. Am I the only person in America who has 
noticed that the FCC believes that spectrum efficiency for 
commercial carriers is best obtained by authorizing wideband 
operations, while still claiming that spectrum efficiency for 
private entities is best obtained by narrowband operations? 
This inconsistency in the area of attaining greater spectrum 
efficiencies has always confused me. The white paper does not 
alleviate my addled mind. It merely reinforces the dichotomy, 

The white paper (remember, it’s only a draft) suggests that 
the use of private radio spectrum might be improved by using 
code-division multiple-access (CDMA) or time-division mul- 
tiple-access (TDMA) modulation or spread-spectrum modula- 
tion for high-speed data or digital transmissions. Then, another 
section of the white paper refers to efficiencies gained through 
narrowing the bandwidth for operation. | humbly invite letters to 
the editor of this publication from some helpful reader who might 
explain how these transmission or modulation methods might be 
achieved effectively with the use of a 6.25kKHz-wide private radio 
channel, Maybe that person also can explain how | might fit into 
my old Litthe League uniform. 

The third controversial portion of the white paper involves 
the commission's concern in receiving “value for spectrum.” 
The white paper admits that the current yardstick for measur- 
ing value received for spectrum is auction receipts. What a 
pity. That comment standing alone is a testament to the myo- 
pia suffered by some elected officials. 

If a local community gives away unused land for the 


construction of a new plant that brings 
jobs. tax revenue and positive development 
to the area, that effort is applauded as being 
good for the whole community. Hell, the 
Department of Housing and Urban Devel- 
opment has done it for years—and pats it- 
self on the back for each effort. Economic 
vitality is gained and services to the public 
are provided; but the same government that 
will provide raw land and unused buildings 
for private improvement seems to believe 
that giving raw spectrum to businesses and 
public entities is somehow immoral. 

] agree with that view—if the spectrum 
is merely going to be warehoused by a 
company that only wants to leverage the 
licenses to sell stock. Besides, whether 
the licenses were obtained at auction, by 
application or by musical chairs among 
CEOs is irrelevant to my conclusion. 
Spectrum that is used to provide services 
to the public, to provide greater protection 


to citizens or to enhance the efficiency of 


industry provides a greater “value” to the 
United States and to the public than any 
petty proceeds from auctions. 

During this presidential campaign, we 
will be treated to candidates who claim 
that they back policies that create jobs. 
Perhaps it would be helpful if we told 


Constructing a UHF 
Trunking System? 


Build it “Smart” 
with the Ritron RRX-450 
Synthesized Repeater. 


these candidates that auctions do not cre- 
ate jobs. Providing service to the public 
creates jobs. To be totally radical (1 might 


During this presidential 
campaign, we will be 
treated to candidates who 
claim that they back 
policies that create jobs. 
Perhaps it would be 
helpful if we told these 
candidates that auctions 
do not create jobs. 
Providing service to the 
public creates jobs. 


as well live up to the claims of my detrac- 
tors), 1 suggest that it would be nice to 
ensure that such value is received by de- 
manding performance bonds from auction 


winners and companies that received ex- 
tended implementation schedules for con- 
struction of radio systems. That way, the 
American public would not be left hold- 
ing the bag each time a corporate specu- 
lator says, “Trust me.” 

Entities that default should pay the 
value of the performance bonds into the 
Telecommunications Development Fund 
(TDF). The what? That's the fund that the 
FCC was supposed to start up to support 
the efforts of small business. I requested 
a seat on the board and was nominated by 
many caring persons. Since that time, the 
FCC has been strangely silent about the 
fund and its board, including the selection 
of board members. 

As further funding, TDF should receive 
the profit the commission gets by operat- 
ing its 900 telephone line for auction par- 
ticipation. Auction participants’ phone 
bills can reach thousands of dollars. The 
FCC's $2.30 per minute charges are about 
equal to the Psychic Hotline or 1-900- 
HOT-BABE and are about as rewarding. 
Which makes me wonder, is the wireline 
carrier getting its customary 50% cut of 
that money? As Aretha Franklin once 
asked, “Who's zoomin’ who?” 

7 


UHF trunking is a smart idea. It's spectrum efficient 
and has plenty of profit potential for an operator. But 
don't stop there. If you’re constructing a system or plan- 
ning to soon, build your system “smart” with Ritron’s 
RRX-450 synthesized repeiter. 


The RRX-450 repeater is the intelligent choice 


because it offers so much for so few dollars. For starters, 


The RRX-450's superior technical performance is 


well suited for crunkiny environments. It has excellent 
transmit modulation bandwidth and linearity, allowing 


trunking control data to pass through cleanly without 
any distortion, And it can easily drive a 100 Watt 
power amplifier with 6 Watts of input and still operare 


at continuous duty. 

All of these features make Ritron’s RRX-450 the 
competent choice for your trunked radio system at a 
cost that’s hundreds of dollars helow the competition: 


Call us at 800-USA-1-USA or FAX 800-251-RFAX 
and find out about the smart solution 
for your UHF trunking system. 


RITRON, INC. 


Wireless Communications Products and Systems 
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¢ 10 pin trunking controller interface 

¢ Ventilated rack mount enclosure with 
cooling fan 

© UHF and VHF* Models 

© 8&8 30 Watts output power 

® 110/220 VAC operation 

* CTCSS/DCS Signalling 

© 12 VDC trickle charge w/Auto cutover 

* Flexible PC Programming 

* FCC ype acceptene pending 
(available for international sete) 


MAGE AN-THE 


USA 
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it easily connects to trunking controllers through a dedi- 
cated inceral connector, eliminating interface hassles. 
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Wireless location services for wireless 911 is big topic at PCIA’s Personal Communications Showcase 


Because a growing number of 911 calls 
are originating from cellular phones, the 
FCC adopted a Report and Order in June 
1996 that created rules to govern the 
implementation of wireless 911. The rules 
state that within 18 months (Phase 1) of 
the original order, cellular licensees must 
implement wireless 911 services similar 
in capability to wireline E911 service. 

In response to these rules, Tandem 
Computers, Cuptertino, CA; SignalSoft, 
Boulder, CO; and SCC Communications, 
Boulder, have developed network-based 


Wireless Location Services (WLS) for 
wireless 9] | and location sensitive billing. 
Increased competition in the wireless mar- 
ket and FCC mandates brought the three 
companies together. 

Tandem’s Himalaya computer platform 
is used to support wireline Enhanced 911 
(E911) service for more than 160 million 
people throughout North America. SCC 
Communications’ E911 application, run- 
ning on Tandem’s platform, provides infor- 
mation management and delivery support 
in 35 states and Canada. SCC’s service al- 


Allen Telecom Group’s acquisitions boost company’s global position 


At PCS in San Francisco, Erik van der 
Kaay, president of Allen Telecom Group 
(ATG), Cleveland, said the company’s 
recent and pending acquisitions position it 
as a leading global provider of an inte- 
grated and comprehensive line of telecom- 
munications products and test equipment. 

ATG, founded in 1953 as The Antenna 
Specialists Co., merged with Grayson 
Electronics in 1990 and Decibel Products 
in 1992 and purchased FOREM S.p.A. in 
Italy and MIKOM GmbH in Germany in 
1994. In May, ATG’s parent company, the 


Power 


to the System! 


your communications sys- 

tem and save money with 
RELM LMC Systems & 
Products. 

LMC Systems manufactures 
Tepeaters and base stations for 
VHF, UHF and 800 MHz 
applications, Our repeaters are 
noted for their high quality, 
reliability, and ease of service. 


| aes the performance of 


suppression panels, pre- 


calions system. 

And, 
Systems & Products ure 
compatible with virtually 
every conventional two 
way radio and system 


Allen Group. acquired Tekmar Sistemi in 
Italy, and in August announced plans to 
acquire Signal Science (SSI), Santa Clara, 
CA. 

Van der Kaay said the Tekmar acquisi- 
tion gives ATG greater technological ca- 
pabilities in the repeater and in-building 
antenna markets and provides ATG access 
to Tekmar’s capabilities in fiber-optic tech- 
nology. SSI's signal analysis and character- 
ization, coupled with its wideband digital 
capabilities. would allow ATG to become a 
leader in fraud prevention technology. 


lows integration of Wireless 911 calls into 
the existing landline E911 infrastructure, 

Motorola’s Cellular Infrastructure 
Group, Arlington Heights, IL, also is of- 
fering its Wireless E911, an intelligent net- 
work-based solution that will allow auto- 
matic location identification of wireless 
911 calls. The technology ensures that the 
cellular 911 call is routed to the nearest 
public safety answering point (PSAP) and 
that the emergency dispatcher has the 
phone number of the cellular user for call- 
back purposes. 


PageNet chooses Centigram’s 
MobileManager applications 

PageNet, Dallas, plans to purchase 
MobileManager from Centigram, San 
Jose, CA. PageNet expects to test the serv- 
ices on a limited basis this year and is 
considering future widespread commercial 
deployment. MobileManager is the tech- 
nology platform created by the Centigram 
and Priority Call Management partnership, 

The MobileManager product mix in- 
cludes personal number, debit card, pre- 
paid cellular, credit/calling card and call- 
back services. 


selectors, and other devices The Model NC802 isa 
to further enhance the miniature inversion 
capabilities and perfor- ; Scrambler designed to 
mance of your communi- provide intermedl- 


RELM LMC 


ate level ‘security for <@aam 
two-way radio voice 
communication systems 
and is a perfect, cost 
effective solution to entry level 
voice scrambling as a defense 


against unauthorized or casual listeners. The NC802 

provides eight user selectable carrier codes commonly 

used by other manufacturers and interfaces easily to most 

radios with near transparency to the user. 

NORFAX DOC.# 5755 
| 


available. For more infor- 
mation, call us today! 


LMC Products offers a wide 
variety of duplexers, com- 
biners, filters, couplers, IM 


For Detailed specifications call our 24 Hour 
NorFax retrieval system at 916-477-8403 or for 
product catalog call 1-800-874-8663 


7707 Records Street 
Indianapolis, IN 46226. 


1-800-821-2900 
FAX: 1-317-545-2170 
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Dvoncomm 


DATA SIQNALLING PRODUCTS 


WD Loma Rica Dr., Grass Valley, CA 95945 
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PCIA to manage code administration for Flex wireless messaging 


The Personal Communications Industry 
Association (PCIA) will assume code ad- 
ministration management of the Flex fam- 
ily of messaging procotols developed by 
Motorola’s Messaging Systems Products 
Group (MSPG), PCIA will independently 
process applications for long addresses, 
Simulcast System Identification (SSID) 
codes, Service Provider Identification 
(SPID) and Network Identifiers (NID) 
from messaging devices and system manu- 
facturers, paging service providers and 
governmental entities. 


PCIA has initiated software design of 


the code administration program and will 
review and process all applications on a 


Dataradio, E.F. Johnson, Motorola 


Dataradio, Atlanta, E.F. Johnson, 
Burnsville, MN, and Motorola, Schaum- 
burg. IL, will cooperate on fully compat- 
ible radio modems with interoperability 
for wireless telemetry, SCADA and other 
industrial applications. The Dataradio 
Interoperability Standard (DIOS) ensures 
that high-speed wireless modems will be 
compatible and interchangeable with stan- 


first-come, first-serve basis. The antici- 
pated start-up date for the program is Janu- 
ary 1997. 

In related news. Samsung and Matsu- 
shita announced at PCS that they have en- 
tered into Flex protocol licensing agree- 
ments with Motorola. According to its 
agreement, Samsung plans to develop 
high-speed Flex pagers for distribution 
worldwide as early as 1997. Matsushita 
Electric Industrial, which manufactures 
and sells consumer electronics and elec- 
tronic products under the trade names of 
Panasonic and Technics, as well as others, 
will also use its license for the manufac- 
ture of Flex high-speed pagers. 


cooperate on wireless modems 


dard mounting plates, RS-232 pin-outs 
and on-air interoperability. DIOS is based 
on modem, data link design and micro- 
controller software. Interoperability gives 
customers multiple sources of supply. The 
three compatible modem lines feature 
1,200bps—9,600bps operation, powerful re- 
mote diagnostics and control and eight 
synthesized radio channel selection. 


Calhoun County tests Motorola’s 
advanced digital technology 

The Calhoun County Emergency Man- 
agement Agency will field test Motorola's 
digital radio technology. The installation in 
Alabama‘s Calhoun and Talladega counties 
represents a significant step by Motorola 
toward full compliance with Project 25, 
the U.S. public safety community’s stan- 
dard for trunked radio systems. The beta 
system's common air interface, which al- 
lows radios to interoperate, will be Project 
25-compliant. Ulumately, different agen- 
cies with compliant radios will be able to 
interoperate on trunked systems. 

Calhoun County awarded Motorola the 
$14.2 million contract in July for an Astro 
800MHz digital communications system. 
Because the county will be among the first 
public safety agencies to use the technol- 
ogy, they also will be part of the two-weck 
field trial. The tests will focus on the op- 
eration of the control and dispatch systems 
and will test the new portable Astro ra- 
dios. Three of the six simulcast sites will 
be activated, and Motorola will provide 11 
engineers to analyze the system operation. 
County technicians will provide additional 
assistance. 


our TP-163 HAS JUST ZAPPED THE COMPETITION! 


The TP-163 is the new leader in Shared Repeater Tone Panels! 
There is no competing panel that can match its performance 
or its awesome features ... Not even Z most expensive Panels! 


e | LBS, Connect Systems Inc. 


«51 CTCSS” Tones 
#112 DCS Codes 
* Can serve 163 user groups 


® Online or Offline Programming with TP163MGR 


* Over the air programming with DTMF 
* Front panel RS-232 port for computer 
»* Rear panel RS-232 port for modem 


© Repeater functional during Online programming 


* Squetch tail elimination 
CTCSS Reverse Burst 
DCS Turn off code 
« CTCSS Trak™ far ultimate sensitivity 
© PrePaid Airtime (up to 163 blocks) 
* Time and Hits (all 163 users) 
© Stuck mic history file 
¢ Cross-Busy input for LTR* overlay aperation 


SHARED REPEATER TONE PANEL 


rec 


* COS threshold adjustment and polarity jumper 
« Separate DCS and CTCSS level controls 

© Code Valid Output 

¢ CW ID per user and system 

¢ Barge in 

¢ Courtesy Tone per user 

¢ Cross Tone/Code 

* Regenerated DTMF 

* Low Current mode for solar powered sites 
* Solid state keying 

* All adjustments available on rear panel 

* Barrier block user interface 

* No surface mount parts for easy service 

* Toll free tech support 

* One year service, five year parts warranty 
And More. 


CSI and CTCSS TRAK are trademarks of Connect Systems Inc LTR is trademark of EF Johnson Co 
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MODEL TP-163 


TP163MGR programming software is included 
with the TP-163 and gives you enormaus 
capabilities compared to panels programmed 
with terminal software such as viewing 
and/or editing site programming offline. 


TP-163x2 Dual Mode! 


For more product data visit 
our Website or Call Toll Free 


(800) 545-1349 


Phone (805) 642-7184 FAX (805) 642-7271 
Email sales @connectsystems.com 
Internet www,connectsystems.com 


* Connect Systems inc. 


2259 Portola Rd. 
Ventura CA. 93003 
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Motorola announces winners of ‘Pagers for Children’ design competition 


Motorola's North American Paging 
Subscriber Division. Boynton Beach, FL. 
has announced 
the winners of 
its second an- 
nual pager de- 


nality. flexibility and future vision. More 
than 140 entries were submitted. 

First prize was a cartoon-like pager ina 
kangaroo-like pouch designed by Chih- 
Hong Hsieh, a student at the Pasadena, CA, 
Art Center College of Design. Second 
prize was awarded to Mirzat 
Koc, who attends Pratt Institute 
in New York, for his soft, round 
pager with easy messaging ac- 
cess. Third prize 
went to Steve 
Sigler at Califor- 
nia State Uni- 
versity at Long 
Beach for his 
pager with inter- 
changeable. 
imaginative pro- 
teclive casings. 
The first prize 
winner received 
an internship at 
Motorola's de- 
sign facility in 
Boynton Beach. 
$5.000 and a 
Motorola pager. 


First prize. 
sign competi- 
tion open to 
all college 
and university students enrolled in 
industrial design programs throughout 
the United States, The growth in pager 
use by children and teenagers 
prompted Motorola to focus the con- 
test on designing pagers for the 
younger generation. The winning de- 
signs were judged on five criteria: 
imagination, user-friendliness, origi- 


Second prize. 


Third prize. 


Glenayre activates InFlexion 
in successful San Francisco trial 


The Wireless Messaging Group of 
Glenayre Technologies. Charlotte, NC, has 
installed and activated a complete InFlexion 
voice messaging system. In tests conducted 
in San Francisco during August, Glenayre 
delivered voice messages to a Tenor voice 
pager on PageNet’s VoiceNow service. Don 
Gayton. Glenayre’s senior vice president 
of engineering, said that the successful 
voice transmission in a real-world system 
was a confirmation of the technology and 
a key step toward the deployment of a 
commercial system. 

Voice messages were received by a 
GL3000 wireless messaging switch 
through the PSTN and transmitted to a 
GL#100 RF Director over a TCP/IP net- 
work using Glenayre’s WMtp protocol. 
The RF Director sent the messages to 
the correct transmitter site via a public 
frame relay network. A GL-9501 base 
station controller synchronized the sig- 
nals and sent them to the voice pagers 
via GL-T9501 linear transmitters. The 
pager then acknowledged receipt of the 
messages by responding to Glenayre’s 
GL-R9000 receiver. 


INTRODUCING THE 
4RV/2 VOTER 


® Continuous or NEW “vote-lock" mode 
® Available as a card or in arack system 
@ Price performance leader for 10 years 


uses Direct 

Sequence 

modulation 

with user-selectable 

chip rates between 1 Mbit 

to 5 Mbit/sec (including Qualcomm 
rates), PN code lengths up to 2-1 chips, user programmable PN generator 
polynomials and code lengths, as well as dual code generators. All functions 
are programmable via an internal telephone modem for full remote control. 
The receiver link includes four power calculators and an 8 channel 
differential GPS navigation system. Data is collected and displayed on 

a color screen and stored on a PCMCIA memory system for post processing. 


BERKELEY 
VARITRONICS 
SYSTEMS 
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@ Extend coverage by adding receivers 

@ Thousands of DHE Voters in service 

@ 4 channels expandable to 64 we? 

@ Many custom applications y 
9° 


®Select/disable switches & 
oe 


COMPLETE 
DIGITAL 
MODULATION 
SOLUTION 


@ RF Links or phone lines RS 
@Opto-isolated VO AN 
& 
av 


@ Signal-To-Noise 
® Modular design © 


For more details call, fax, or write to: 
DouG Hatt ELECTRONICS 
815 E. Hudson St. 
Columbus, Ohio 43211 
(614)261-8871 
FAX (614)261-8805 


The Duet is one of many 
exceptional design solutions from 
Berkeley Varitronics Systems. 
Call today for more information: 


1-908-548-3737 
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Midland’s U.S. business is sold to Intek Diversified 

The U.S. land mobile radio business of Midland Interna- 
tional, Kansas City, MO, was sold Sept. 20 to [ntck Diversified, 
Los Angeles. Midland International is wholly owned by 
Simmonds Capital Limited (SCL), Willowdale, Ontario, 
Canada, which owns a controlling interest in Intek. The trans- 
action is expected to have little effect on the operations of the 
acquired business, which has been named Midland USA. 

Under agreements among Securicor Group, Surrey. UK: SCL: 
and Intek, Intek is expected to acquire a subsidiary of Securicor 
in exchange for enough Intek stock so that Securicor will own 
60% of Intek. (SCL will retain an 11% ownership interest. Intek 
stock is publicly traded.) Through Intek, Securicor will contro! 
Roamer One, an Intek subsidiary with a specialized mobile 
radio (SMR) airtime business: Securicor Radiocoms, a UK 
company that manufactures linear modulation equipment first 
used in the United States at 220MHz and suitable for other 
frequencies; and Midland USA. 

In the meantime, Securicor has agreed to lend Intek as much 
as $15 million to operate Midland USA. As collateral, Midland 
USA has pledged its assets, and Intek has pledged its ownership 
in Midland USA. 


NDS wins AVL contract from Colombian company 

Navigation Data Systems. New Orleans has been awarded a 
contract for a Fleet-Trak 1000 automatic vehicle location, mo- 
bile data and computer-aided dispatch system by RF 
Tecnologias. Cali, Colombia. The system is being installed as 
a public-use system with individual companies buying or Icas- 
ing mobile equipment and dispatcher workstations that will 
communicate over a common radio network, 

The radio network will include several conventional radio 
sites linked to the control center by microwave. The Fleet-Trak 
1000 system will control the data system with transmitter steer- 
ing algorithms to continuously track the vehicles as they move 
from the coverage of one site to another. The position reports 
and messages from the vehicles will be routed to the individual 
companies from the control center using telephone lines. The 
system supports two-way data. 


Interaction between wireless phones, medical devices 
discussed at electromagnetic compatibility forum 

Scientific researchers, industry and other government experts 
gathered at a forum in September to present study results, dis- 
cuss and resolve electromagnetic compatibility (EMC) issues. 

A major focus of the one-day conference was research results 
from recent studies of interaction with hearing aids and pace- 
makers by digital cellular phones. Results of in vitro tests done 
by Mount Sinai Medical Center, the Food and Drug Adminis- 
tration and the University of Oklahoma's EMC Center indicated 
that the interaction only occurred with some pacemaker models 
and disappeared as soon as the phone was taken away, One 
study demonstrated how a broadband filter placed within the 
pacemaker eliminated all interference from wireless phones. 

Researchers provided results of the major clinical study com- 
pleted recently by the University of Oklahoma, and other clini- 
cal tests conducted with hearing aid users by Gallaudet Univer- 
sity and the City University of New York. 

A panel of government and industry experts addressed EMI 
test procedures for hospital equipment, hospital policies for 
managing radio frequency sources and prevention of medical 
device malfunctions due to EMI. The FDA's new medical de- 
vice user reporting regulations was also discussed. a, 


TRANSMITTER LOCATION 


New fixed site direction 
finders provide 2 degree 
accuracy, and include 
software for triangulation from 
a central control site. Mobile 
versions also available covering 
50MHz to 1 GHz 


fe. Doppler Systems Inc. 


PO Box 2780 Carefree, AZ 85377 
Tel: (602) 488-9755 Fax: (602) 488-1295 


European Rep. Denis Egan 
PO Box 2, Seaton, Devon EX12 2YS England 


Tel & Fax: 44 1297 62 56 90 
http://www.dopsys.com 
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A FULLY INTEGRATED 
SERVICE /AANAGEAENT SYSTEA 
WITH ACCESS TO ALL PROCESSES 

“THRouGH A SINGLE PINT OF ENTRY. 


WORKFLOW 


© — JAULTIPLE 
08s VEK 
WORK ORDER 


— RESOLUTION 
STATISTICS 


SERVICE INFORMATION SYSTEMS 


rz 


“SUPONG! SEU RATE 
AN? PROGRES 
OUNTING: 2 
AREAL BILLING 


B2-0IT 
WINPOWS NT 
WINDOWS 95° 
VINPOWS 3.1 


200 Montcalm Tel: 819-770-4000 
Suite R8 Fax; 819-770-1795 

Hull, Quebec Internet: 
Canada |8Y 3B5 info@serviceware.ca 


Download a copy of the ServicePlus Demo from our 
BBS: 819-770-1897 or Web site: www.serviceware.ca 
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Product/Logo Directory 


For more information 
on the products and 
services offered by 

the following 
advertisers in this 


issue, circle the 
corresponding 
number on the Fast 
Fact Card found on 
page 101. 


AF Comm Supply 

AF Comm Supply distributes 
quality wireless communications 
equipment from more than 50 lead- 
ing manufacturers, Andrew to 
Zetron., antennas to Z-matchers. 
Free catalogs and quotes available. 
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Allen Telecom 
Group 
Allen Telecom 
Group produces 
base stauion equip- 
ment. including 
amplifiers, an- 
tenna systems. duplexers and mul- 
tiplexers: signal coverage expand- 
ets, including boosters, microcell 
systems and repeaters: wireless 
measurement instruments: land 
mobile. cellular and PCS antennas: 
and systems integration. 

Circle (352) on Fast Fact Card 


Andrew Corporation 

Andrew Corporation is an inter- 
navional supplter of communica- 
lions equipment and services. An- 
drew offers coaxial cable. connec- 
tors and accessories for wireless 
communications applications. 

Circle (353) on Fast Fact Card 


=< A.P.E.s 


A.P.E. South 

The SMD-1000 Chipmaster radio 
and pager repair system provides 
low-temperature, high-power re- 
work of all cellular and pager prod- 
ucts enabling controlled removal and 
replacement of all components. 

Circle (354) on Fast Fact Card 


Centurion 
International 

Antennas and 
batteries for por- 
table, wireless 
communications 
including land mobile radios, 
cellular, PCS, GPS and mobile data 
devices. Our engineering and de- 
sign departments can help you 
with customer antennas and bat- 
teries. Call for our free design kit 
software. 

Circle (355) on Fast Fact Card 


Citel 

Surge protectors for coaxial 
cable and twisted pairs. Ideal for 
GPS, PCS. transmitters and receiv- 
ers. Protect aganst lightning surges 
and electrical transients; automati- 
cally reset. 

Circle (356) on Fast Fact Card 


ef COMMUNICATIONS 
Eee SPECIALISTS, INC. 
Communications Specialists 

Manufacturers of encoders and 
decoders in CTCSS. DCS, two-tone 
sequential, shared repeater tone 
panel, Morse station ID and chip re- 
sistor/capacitor prototyping kits. 

Circle (357) on Fast Fact Card 


DuraComm 

Two-channel programmable 
tone and voice pagers in VHF, 
UHF and lowband. Switchmode 
power supplies from 7A to 75A, 
including ]2Vde, 24Vde, 1 LOViae/ 
220Vac switchable. Modular 
power systems. 

Circle (358) on Fast Fact Card 


Eagle Telecom 
International 
Eagle Telecom 
International's full 
line of paging 
EAGLE products includes 
receivers, fully 
synthesized transmitters, solid-state 
power amplifiers, base stations, 
transmitter controllers and low-cost 
License Starter paging systems, 
Circle (359) on Fast Fact Card 


Harger Lightning Protection 
Harger Lightning Protection ts a 
manufacturer/supplier of lightning 
protection/grounding equipment 
and surge-suppression products, 
Harger staffs a full-service engi- 
neering department to assist in de- 
signing lightning protection sys- 
tems. Free catalog available. 
Circle (360) on Fast Fact Card 


IDA 

IDA is the world leader in the 
design and manufacture of tone 
and de remote controllers. The new 
Super 99 series allows control and 
display of as many as 99 channels 
as well as complete control of 
many popular trunking radios. 

Circle (361) on Fast Fact Card 


CIES ® ER 


Hustler 
Hustler offers a complete line of 
single- and dual-polarized PCS 
panel antennas as well as base an- 
tennas for cellular, trunking. pag- 
ing, UHP and VEIF applications. 
Circle (362) on Fast Fact Card 


IFR Systems 

IFR Systems 
designs, manufac- 
tures and markets 
communications 
service monitors, RF and micro- 
wave spectrum analyzers and avi- 
Oni¢s test equipment. The company 
also provides test equipment for 
fiber-aptic systems. 

Circle (363) on Fast Fact Card 


JBRO Batteries 

Free standard battery adapter 
cups when you buy a high-quality 
Telepower Conditioner-Analyzer 
TP-3503Q and TP-3506Q... up to 
$90 value. Special limited-time 
offer. Contact your parlicipating 
distributor today! 

Circle (364) on Fast Fact Card 


(®Larsen’ 


The Clear Choice 


Larsen Electronics 

Larsen Electronics manufac- 
tures high-performance mobile, 
on-glass, portable and base station 
antennas. More than 1,000 antenna 
models from 27MHz to 24GHz for 
international. commercial and 
amateur applications, 

Circle (365) on Fast Fact Card 


TW/O WAY RADIO BASE STATION 


15 AMP POWER 


SUPPLY 


Model SEC 1212 Features: 


@ Ultra Slim Line, Low Profile Cabinet @ RFI Suppression/Low Noise 


® Highly Regulated Output Voltage 13.85 @ Low Output Ripple<3mV 


@ Industry Leading 3 year Limited Warranty @ 2" H X7" WX 7.75L 3 Ibs 


# 15 Amps Output Current ICS @ Solid State Design 


# 12 Amps Continuous Output Current @ Switch Mode Technology 


# Overload, Short Circuit and Over Current Protected 


FOR INFORMATION CALL 1-800-561-5885 


Circle (73) on Fast Fact Card 


Made in Canada by Samlex America,inc. 


66 Mobile Radio Technology November 1996 


Meridian Communications 
Meridian Communications 

Meridian provides (since 1956) 
tower space and exceptional man- 
agement at its many strategically 
located, well-equipped high- and 
low-elevation multi-user California 
antenna site facilities. 

Circle (366) on Fast Fact Card 


Midland Land Mobile Radio 

Leap into the future with 
Midland’s linear-modulation- 
based narrowband trunked radio 
equipment. This format offers us- 
ers SkHz channel spacing, 
l4.4kbps data, exceptionally clear 
audio, 

Circle (367) on Fast Fact Card 


OPTOELECTRONICS 
Optoelectronics 

Manufacturer of nearfield test 
receivers, frequency recorders, fre- 
quency counters and tone decod- 
ers, These instruments are used 
extensively in the areas of cleetron- 
ics test, two-way radio, amateur 
radio and communications 
monitoring. 

Circle (368) on Fast Fact Card 


Otto Engineering 
Otto's 24dB-rated 
attenuating headsets feature en- 
hanced cable for greater strength 
and new speaker elements de- 
signed to meet stringent mechani- 
cal and thermal shock tests, 
Circle (369) on Fast Fact Card 


noise- 


PiRod 
PiRod’s “Tower Parts and Ac- 
cessories” catalog is loaded wih 
photos, drawings and descriptions 
to help you identily, specify and 
price the tower parts you need. 
Circle (370) on Fast Fact Card 


RELM Communications 

LMC Systems includes RELM 
repeaters, base stations and du- 
plexers. LMC Components also 
has a variety of repeater system 
and antenna site performance en- 
hancement products. such as cav- 
ity fillers, transmitter combiners. 
receiver multicouplers, termina- 
tions, cable assemblies, IM sup- 
pression panels, isolators, circula- 
tors and other accessories, 

Circle (371) on Fast Fact Card 


RITIRON, INC. 


Ritron 

Ritron’s low-cost. synthesized 
repeaters are ideal building blocks 
for constructing VHF LTR trunk- 
ing systems. They can be directly 
interfaced lo most unking con- 
trollers and can be driven by am- 
plitiers rated as high as LOOW. 
UHF and VHF models are avail- 
able (VHF for export only). 

Circle (372) on Fast Fact Card 


Samlex America 

Full-line manufacturer of power 
conversion products, including lin- 
ear and switchmode de power sup- 
plies, voltage converters and regu- 
lators. Specializing in power supply 
for the communications industry. 

Circle (373) on Fast Fact Card 


ib 
D> TELEWAVE, INC. 
2A INC 


Telewave 

Introduced at IWCE 796, the 
Telewave TATC-8945 Auto-tune 
Trunking Combiner is our latest 
tull-power, rack-mount system so- 
lution. Contact Telewave with your 
system requirements. 

Circle (374) on Fast Fact Card 


TESSCO 

Tessco is a 
SOURCE leading global 
TESSLO eae ta the cel- 
war telephone, 
paging. PCS and mobile radio- 
dispatch markets providing ex- 
press delivery of 14,0004 products 
from more than 230 manufactur- 
ers, Contact us Jor a complimen- 
tary buyers’ guide and other valu- 

able wireless business tools. 

See ads on pages 21, 23 


Your 


TOTAL 


TRANSCRYPT” 


1n TERNATIONAL 


Transerypt International 

The DME 9600 dual-mode 
encryptor provides both digital 
encrypuion and analog voice pri- 
vacy over PSTN. The unit is 
backward-compatible with our 
analog cellular and landline voice 
privacy products and plugs be- 
tween the handset and base of any 
office phone, preserving propri- 
eliury features, 
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Tripp Lite 

Tripp Lite’s TL series power 
supplies offer high-quality. 12V, 
de outpul power with attractive 
low-profile housings designed to 
accept all popular radios, for an 
integrated base station appearance. 

Circle (377) on Fast Fact Card 


MEGA I] 


Vega 

Vega’s new C-6024 Multiline 
desktop console can accommodate 
both dedicated leased circuits and 
telephone lines, The C-6024 is ex- 
pandable to 24 lines and comes 
with a touchscreen display. 

Circle (378) on Fast Fact Card 


VoCom Products 

VYoCom Products designs and 
manufactures RF power amplifiers. 
It offers amplifiers for the global 
trunking. paging and two-way ri- 
dio markets. 

Circle (379) on Fast Fact Card 


ZET RON). 


Zetron 

Easy-to-use ULTRAc wireless 
SCADA and telemetry systems 
feature PC-based centrals: use of 
existing radio systems; NEMA 
cases with battery backup, PLC 
monitor and contre! systems; PLC 
communication via MODBUS:; and 
voice and paging alarms over 
phone or radio via SentriVoice and 
SentaDial product lines. 

Circle (380) on Fast Fact Card 


7 


SOLUTIONS 


ULTRAc System 
Industrial site monitoring & control a 
PC based or status panel central 
RTU's with up to 44 |/O points 
Expandable to 1000+ locations 
Easy to use PC software 


Control Link 


New Revenue Sources 
CO Remote Monitoring O Remote Control O Telemetry © Voice & Page Alarming 


SentriVoice & SentriDial 


Monitor alarms & alert over 
radio or phone 

Autodialer - up to 120 numbers 
NEMA case with battery backup 
Respond via remote control 

2 minutes of voice storage 
Integrate with SCADA/Telemetry 


Zetron, Inc., Industrial Systems Division, 12335 134th Ct. N.E., Redmond WA 98052, Ph: (206) 820-6363 Fax: (206) 820-7031 


Point-to-point or multi-point 
Replace costly leased lines 


Integrated control/status panel 


AO inputs & outputs 


Use any two-way radio or wireline 


Automatically send pages 
Cost-effective solutions by a 
leading supplier of Radio 
Communications Systems. 


ZET RON). 


Circle (43) on Fast Fact Card 
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Sharpen your 
company’s 
competitive edge... 


Radio Equipment, 
Reconditioned Test 
Equipment, Duplexers, 
Combiners, Wattmeters, 
Loads, Isolators, 
Cavities, Multicouplers, 
Tone and Signaling 
Equipment, 
Batteries/Conditioners, 
Carrying Cases, 

_. Power Supplies 
and Converters, 
_ Antennas, Amplifiers, 
Mobile/Base _ 


ers, Voice & CW 


‘REDoER 


Commercial Communication Equipment 


1-800-292-1700 
California Customers Call 1-510-656-5600 


Some products are not available in all areas. 


Dealer Sales and Distribution 


Circle (59) on Fast Fact Card 
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N ew products 


Modules can be configured as base stations, repeaters with eight channels 


The T800 series modules from Tait 
Electronics can be configured as fixed or 
portable base stations, in-band or cross- 
band repeaters, or trunked repeaters. 
Modules can be mounted in free-standing 
cabinets, on 19" racks or on panel units. 
Weatherproof 12Vac battery-powered 
portable units are also available. The 
modules can be configured for as many as 
eight channels (VHF. UHF or 800MHz) 
and are PC-programmable for as many as 
128 DIP switch-selectable frequencies. 

Circle (401) on Fast Fact Card 


System brings open architecture, flexibility to large radio networks 


The Open Digital Integrated Network 
(ODIN) from E.F. Johnson is a commu- 
nications system designed for open archi- 
tecture, flexible network topology and 
smooth migration paths to create large 
networks for most radio applications, An 
ODIN-based system is built from modu- 
lar network components, both hardware 
and software, that employ industry stan- 
dards (such as TCP/IP protocols) wher- 
ever possible. The components can work 
independently but can also share system 
data for services such as wide-area sub- 
scriber roaming. An ODIN can operate in 
analog or digital modes. handling both 
voice and data, without dependency on 
frequency or protocol. The APCO Project 
25-compliant network technology is 
compatible with Johnson’s Multi-Net 


and LTR trunking as well as conven- 
ional radio systems. 
Circle (402) on Fast Fact Card 


Paging transmitter upgrades 
improve path for migration 


Two additions to the paging transmitter 
offerings of Glenayre’s Wireless Mes- 
saging Group improve on the GL-T8000 
lransmitter series and provide a migration 
path to narrowband PCS applications. The 
GL-T8601 (SOOW) and GL-T8501 (250W) 
solid-state transmitters are designed to 
allow paging carriers to easily migrate 
their networks to compete in the NPCS 
market through a straightforward field 
upgrade to Glenayre’s linear transmitters. 

Circle (403) on Fast Fact Card 


Numeric pager line adds sideview, Flex protocol model with backup 


Standard Tele- 
com America has 
added the first Flex- 
protocol pager to its 
product line. The 
Tutti-X is a side- 
view, numeric pager with memory 


<. FIRE DEPTS. 


2 TO 20 RECORDING CHANNELS 
FEATURES: 


* AUTOMATIC START-STOP CONTROL 
-CONVENIENT CASSETTE TAPE 
‘INSTANT PLAYBACK 

‘SIMPLE LEGAL INSTALLATION 
“DIGITAL TIME REFERENCE 


HAE 


buckup, four melody alarm tones and a 
16-character, bucklit LCD. Features in- 
clude calendar and clock functions, 
switchable vibrate/tone alerts, date-and- 
time message stamping and error mes- 
sage detection. 

Circle (404) on Fast Fact Card 


FOR INFORMANON CALL OR WRITE 


3087 Alhambra Dr., Cameron Park, Ca. 95682 
(916) 677-3240 


Circle (60) on Fast Fact Card 


Readers’ choice 


- Of-all the new products and’ servicesiin: the Apmil 1996assuey the one reprinted 
heté-penérated: the most: reader requests for additional information. If you missed 
it: the first: time, hére4s:your opportunity: to-acquire ‘more: information on at Just 
circle the corresponding:Fast: Fact Card*number on the.card: found in the back of 


this issue and* mail: the: card toous. 


Narrowband receiver fits entirely: inside ear canal for coyert use 


The Mictoear miniature ‘receiver, 
available through: Felevision: Equip: 
ment Associates, fits entirely inside 


the ear‘canal. The VHE narrowband, 
professional military-grade: FM -re- 
céiver: has: automatic: frequency control 
for.optimal reception. Designed “for 
security, andsand: public safety: tactical 
applications; the: receiver ‘operates “in: 
the: range of 138MHz-190MHz and 
contains an automatic-squelch circuit: 
anda: Self-adapting: filterto: reduce 
background noise; The maximum cifec-<. 
live teckiving range is one mile. Bat- 
tery life i815 to\30 hours: High or low 
volume settings: maybe selected: bythe 
‘user, Shatnaaesa ene 
Circle (500)'on Fast Fact Card: 


Paging transmitter system allows quick activation to maintain license 


License Starter from Eagle Telecom 
International is an expandable, turn- 
key system that allows paging licens- 
ees to activate their systems quickly. 
The fully synthesized system can be 
configured with as many as four fre- 
quencies in the VHF, UHF or 900MHz 
bands. Weatherproof construction al- 
lows the system to be installed in exte- 


rior as well as interior sites. The solid 
state, continuous-duty amplifier pro- 
vides 15W (40W optional) of output. 
The POCSAG-protoco] system works 
with both alphanumeric and numeric 
pagers at rates of 512bps and 1.200bps. 
Features include a built-in 31" antenna 
and telephone interconnect. 
Circle (405) on Fast Fact Card 


Mounting system offers top plate, extension options for two devices 


For the installation of two communi- 
cations devices using only one mount, 
SMC provides two options. The DMB- 
2, specifically designed to be used with 
the SMC 106T pedestal mount, is an 
aluminum extension that uses thumb- 


screw (T-knob) fasteners. The OSTP-3 
is a top plate fabricated from heavy- 
gauge stee] and designed to meet the 
requirements of the Motorola Hands 
Free Kit. 

Circle (406) on Fast Fact Card 


SINTER Fen MN 


Poa semua teria tanitepi aati ag reacartsptarssesra tana i erent 


fe) GUOMNEO PRE REBT ODED ENED AR OD TR Te Om eee VERE ARES 


time with Andrew connectors 

* Wide range of interface types. 

* Fast, easy attachment with ordinary 
tools. 

* Low intermod levels, top electrical 
performance. 

* Excellent RF shielding. 

* Complete compatibility with 
HELIAX? cable. 


zhRanovedve 


Connect with Confidence! 


fmprove performance and lower installation 


tL Ane PERE TEE SREA SEGRE CE NM ARE GB Le Gl casas fg eehs 
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800-255-6222 ~~: 
aébhiads #theaers lt eeewsr 3 2 ag 


“et 


o vissetevs nace car ues 


Landmark 


Tower 
Corporation 


* Conventional Self- 
Support & Guyed Towers 


* * Landmark ® Series Self- 
Support Towers 


*SKYPOD ®. Tower 
Installed Equipment 
Shelters 


* VEXCEL ® Lift, newest 
Technology in Tower 

i Elevators 

| * Site Planning 


|| *Complete Engineering 
|| Services 


* Foundation Construction 
& Tower Erection 


* Tower Repair Engineering 
& Service 


* Tower Management 


“Continuing the Tradition 
of Vertical Excellence” 


Landmark Tower Corp. 
100 Covelo Avenue 
Fort Worth, Texas 76111 
(817)355-8666 (800)438-6244 
Fax (817)335-2171 
E-Mail DAMACK@ AirMail. Net 
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Mobile computer mount includes slide tracks for easy installation 


A locking laptop computer mount fea- 
turing a quick-release latch is part of the 
Consolidator series of vehicle consoles 
and mounts from Havis Shields Equip- 
ment. The computer mount is one com- 


ponent in a series designed to simplify 

installations by bolting equipment to slide 

tracks recessed in the top of the base. 
Circle (407) on Fast Fact Card 


Durable portable radio cases 
protect more than 300 models 


Leathersmith’s Dura-Hide carrying 
cases for protecting portable radios are 
available in more than 300 models. The 
cases include nickel-plated hardware, 
with several swivel options. The cases are 
designed to withstand harsh environments 
and to repel most chemicals. 

Circle (408) on Fast Fact Card 


TAKE ADVANTAGE OF A GOLDEN OPPORTUNITY WITH 


KING'S KDT-5000 MOBILE DATA SYSTEM * 


The KING KDT-5000 Mobile Data System can be easily 
integrated into your existing Trunked (all major formats) 
or Conventional communications system. Voice & Data 
can be sent on the same channel, which allows you to 
increase the number of users per channel by as much 
as 4 TO 5 TIMES (depending on the mix of Voice/Data). 


KING COMMUNICATIONS offers complete Mobile Data 
packages, which can easily be interfaced with existing customer 
radios and operate in existing RF systems. We provide the Mobile 


* Data Terminal, the “Messaging Software” between the Base and 
Vehicle, and several levels of Flexible Dispatch Software- all at a pack- 
* age price which is the most campetitive in the industry. We also provide 


a DDE Protocol & Source Code software interface program, which 


= allows all Dispatch Software firms to quickly/easily interface their DOS 

a & or Windows software with our HOST messaging software. 
S Our KDT-SO00 Mobile Data Terminals offer the only 8 Line, 40 column, 
& Full Graphics display in the industry, interface with a wide variety of 
% & Accessories (GPS/AVL, Credit Card/Bar Code Readers, Printers, etc.), 
ms -, and interface cables to most models of Mobile Radios. Our entire pack- 
f age is designed to enable our Dealers to easily add highly reliable Mobile 


Data to their existing Radio System & Customers. 


FAST, RELIABLE, EASY TO INSTALL, AND PRICE COMPETITIVE, 


KING COMMUNICATIONS U.S.A., INC. 


5401 Alhambra Drive, Suite B, Orlando, Florida 32808 


Phone: 407-293-1432 FAX: 407-293-2907 
http: //emporium.turnpike.net/T/Tele-Comm/king. htm 
E mail: Kingorl@aol.cam 


Circle (70) on Fast Fact Card 
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Lightning protector reduces surge 
throughput for PCS applications 


The Micro Lightning Block Protector 
from PolyPhaser is a single broadband 
device for Y8OMHz to 2.6GHz applica- 
tions. including PCS. The small-footprint 
protector reduces surge throughput to less 
than 0.5 microjoules at 3kA. Providing 
both positive und reverse voltage protec- 
tion, the unit exhibits insertion of less 
than 0,1dB and VSWR of Jess than 1, 1:1 
over the large bandwidth, 

Circle (409) on Fast Fact Card 


STOP 
LIGHTNING 
DAMAGE. 


Protect your sensitive equipment 
against lightning surges and 
electrical transients. 


Many 

suppressors 

awailable to 

protect RTUs, 

SCADAS, AM/FM/GIS. 

meters and any 
telecom/datacom equipment. 


fdeal for countal lites, 
P20 A loops, RSASS, RS2 32. 
R422 DDS JOR, FT ISDN 
and LIOVAC, 220VAC. 
POMC power lines 


AM models availble for both 
Panel Mount ane 
DUN Rail Mount 


€> CITEL 


1-800-248-3548 
1111 Park Centre Blvd., #474 
Miami, FL 33169 
Tel (305) 621-0022 
Fax (305) 621-0766 
Visit Us on the internet at 
http://www.CitelProtection,com 


Circle (71) on Fast Fact Card 


Wireless Worid Expo — Booth #712 


Unit employs frequency domain Shared repeater tone panel unit features on-line or off-line programming 
reflectometry to check RF faults 


The model TP-163 shared repeater tone 
panel from Connect Systems (CSI) is avail- 
able for 19" rack mounting in either a single 
or dual configuration. The panel features on- 
line or off-line programming using CSI's 


The Site Master II] from Anritsu 
Wiltron is a precision analysis tool for 


TP163MGR application program, cross-busy 
input for LTR overlay and separate DCS and 
CTCSS level controls. The unit supports 163 
users with 51 CTCSS tones and 112 DCS 
codes. Other features include CTCSS reverse 
burst and DCS turn-off code for squelch tail 
elimination. over-the-air DTMF program- 
ining and low standby current. 
Circle (412} on Fast Fact Card 


ON THE LINE 


When lives are on the line — can depend on 
Trylon’s complete line of fal 


measuring SWR, retum loss, cable inser- protection systems. 


tion loss, RF power (wattmeter) and dis- 
tance-to-fault on both analog and digital 
transmission lines. The unit has a SMHz to 
3,300MHz range and the ability to reject 
external RF interference. The unit employs 
frequency domain retlectometry (FDR) for 
applications including HF, paging, cellular 
and PCS. allowing it to locate RF faults as 
well as de open- or short-circuit conditions. 
Circle (410) on Fast Fact Card 


Tone encoder upgrade gives direct 
LED display readout of frequency 


PS SSMNUNICATIOns ee P 


Telecommunications 


Data Acquisition 

Communications Specialists’ upgraded - 
version of its TE-64D tone encoder is a Microwave Repeaters 
multipurpose CTCSS/burst unit that dis- 


plays the tone frequency on a four-digit alanis cei 


LED. The self-contained, fully enclosed Cellular Power Systems 
encoder provides all ELA CTCSS tones from 

67.0Hz to 203.5Hz and all common burst Highway Call Boxes 
tones from 1,600Hz to 2,550Hz in 50Hz Navigational Alds 
increments. A front dial rotary switch pro- 

vides tone selection for mobile applications, Remote Facilities 

night operations or other situations requir- 


ing high-visibility readout. Frequency accu- Call for a price quote and 
racy is 0.1Hz for subaudible and |.0Hz for computerized CAD design. 
audible tones. The digital display portion of 
the TE-64D can be added to an existing 
TE-64 unit as an upgrade. 

Circle (411) on Fast Fact Card 


Design Advantage 17. 
Trylon Safety Cable and 


Safety Rail delivers the 
lowest wind load 
ratings available. 


No-compromise 
quality, at a price that 
you'll fall for. 


TRYLON | TRYLON-TSF 


21 Howard 
Tr) Ontario, Canada N3B 226 


v4 TEL. (519) 669-5421 
MW! Fax (519) 669-8912 
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Direct Power and Water Corporation 


3455-A Princeton NE - Albuquerque, New Mexico 87107 
1-505-889-3585 or 1-800-260-3792 email dirpowdd@directpower.com 
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Avenue, P.O. Box 186, Elmira, 


71 


All you Need... 
Under One Roof | 


Ask For Your 
Free cata 


2 
bd 
2 
mi 
RY 
PS 

4 


Al 


A 


Be! 


EMAIL: epcom@whc.net— 
1630 Paisano Dr. 
Tel (915) 533-5119 Fax (915) 542-4701 
El Paso, TX. 79901 
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HARGER 


LIGHTNING PROTECTION, INC. 


¢ Connectors/Fittings 
* Ground Bars 

* Cadweld” 

* PolyPhaser” 


Catt For A Free CaTALoa 
: ' * Phone: (847) 548-8700 
301 Ziegler Drive. Fax: (847) 548-8755 
Grayslake, IL 60030. Toll-Free: 1-800-842-7437 


Circle {67} on Fast Fact Card 
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New products 


Pager line offers levels of feature-intensiveness 


The MessageMaker line from NEC 
America is a series of front-display, nu- 
meric pagers that provide a range of op- 
tions, color choices and graphic symbol 
icons for the LCD. The MessageMaker 
I unit is designed for first-time pager 
users, MessageMaker II’s more ad- 
vanced features include a built-in clock with time stamp and 
alarm, increased message capacity, a variety of alert choices 
and nine communication icons. The fully featured 
MessageMaker II] has complete numeric message capabilities. 
including message protection and deletion, expanded message 
storage capacity and nine icons. 

Circle (413) on Fast Fact Card 


Accessory program includes products, dealer support 


Multiplier Industries 
has created a full line of 
American-made cellular 
and PCS accessories in- 
cluding battery elimina- 
tors, vehicle power cords, 
antennas. mounts, leather 
cases and conditioning chargers. The Multiplier Plus program 
includes dynamic packaging, point-of-purchase (POP) dis- 
plays, inventory management and sales training. Additional 
products are being developed for TDMA, CDMA, GSM, PCS 
and wireless data devices. 

Circle (414) on Fast Fact Card 


Feedback eliminator digitally records into memory 


Racom Products’ model 
1200FE Digital Feedback 
Eliminator eliminates paging 
system feedback by digitally 
recording a page or announce- 
ment from a paging system 
into memory. The page is played back when the station is 
deactivated (once or twice, as necessary). The 1200FE has an 
optional telephone line interface and an alert tone. 

Circle (415) on Fast Fact Card 


Remote devices, controllers support antenna sites 


Midian Electronics’ 
RD] and RD1JO remote 
deyices and RC10, 
RC100 and CADI000 
remote controllers are 
Windows-programmable 
for a variety of applica- 
tions, User-selectable 
options include output 
polarity, input polarity, 
alarm reporting and polling. The CAD1000 PC modem con- 
troller can control hundreds of remote units and has additional 
features such as event timers, communications logs for RX 
and TX traffic, and autodialers. Applications include SCADA 
and antenna site operations. 
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Data terminal supports reader, GPS peripherals 


The Metro Mes- 
senger mobile data 
terminal and com- 
panion Dispatch 
Manager soltware 
from Trident Mi- 
cro Systems  pro- 
vide an interface to 
most two-way [a- 
dios. The terminal 
has a high-visibility 
vacuum fluorescent 
display. Peripherals supported by the terminal include a card 
reader and a GPS receiver for AVL applications. The software 
is compatible with Microsoft Windows 95 and includes a user- 
friendly dispatcher interface. The software features support for 
messages, multiple message priority levels, fleet status at a 
glance and mapping software for vehicle location. 
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TRIDENT 


Expesyesees 


Paging programs extend operator’s control to agents 


Zetron has combined two programs, EZBASE (casy ZBASE) 
and SAA (Secured Agent Access), as the Easy Agent Access 
method for its 2000 series paging terminal's ZBASE data. 
EZBASE allows a system operator the option of having its agents 
take over pager control of changes. A system operator's agent 
can dial in (using any terminal program) and handle the issuing. 
changing out, turning off or listing of pagers. System operators 
have full control over which phone number ranges, or even 
which individual records, an agent may access, and what actions 
are allowed. The system operator may restrict the maximum 
number of records agents may have. the fields the agents may 
alter or view, and even the field values the agents are allowed 
to use. Both the system’s own operators and its agents can 
actively use ZBASE at the same time. 
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Emulator duo tests noise, fading for CDMA systems 


The TAS 4600 
Noise and Interfer- 
ence Emulator (up- 
per unit) and the 
TAS 4500 PLEX4 
RF Channel Emu- 
lator (lower unit) 
combine as a com- 
plete package for 
CDMA test appli- 
cations. The units 
from Telecom 
Analysis Systems 
(TAS) ure used to 
test a wide range of 
communications devices. including base stations, modems. 
cellular phones, wireless local loop and personal communica- 
tion devices. The two-channel noise emulator performs noise. 
carrier-to-noise and carricr-to-interference tests, The Flex 
channel emulator enables users to select fading models and 
fading sequence length. 
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icro Talk 


World's Smallest Two-Way Radio 


5 POWERFUL WATTS 
99 CHANNELS 


nA Dealers 


} ] Wanted 


* 99 Synthesized 
Channels 
* Low Battery Alert 
* TX/RX Signal 
Strength 
* Field Programmable 
* Adjustable Power 
Levels 
* Liquid Crystal Display 
«5 Free Accessories 


3-0013 215-322-4600 « FAX: 215 
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BARNETT ENGINEERING 
PRESENTS... 
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The economical 
approach to 
monitoring 

transmitter power 


The B1658 
Power Monitor 


* 8 ALARMS 

* 8 RF INPUTS 

* LOW POWER, HIGH POWER OR VSWR 
* COMPLETELY PROGRAMMABLE 

* COST EFFECTIVE 


215, 7710-5 Street SE. © Calgary, AB TeH2la 
Ph. (403) 255-9544 * Fax. (403) 259-2343 » Toll Free 1-800-268-2646 
a 
B= BARNETT ENGINEERING LTD. 
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New products 


Repair system provides accurate pressure bonding 


The BondMaster, from Automated Production Equipment, 
is a pressure-bonding repair system for heat-sealed connectors 
and mylar flex circuits. The system aligns the radio, pager or 
other type of dis- 
play array and its 


Maybe you never make mistakes, § = ss» #4 
Maybe you'd rather he sure, = § © iiswre"tnars 


ables the two 


: OMNICRON Professional Voice Logging Recorders parts to be posi- 
g automatically record your important phone conversations, & SHER HHGET 3 


pone " (emperature-con- 
& two-way radio messages, and meetings - from $340.00 frolled: bonditig 


B © Voice activated recording 3 head. Factory- 
& © 2,8, or 16 hours of solid talk time on a standard audio cassette programmed and 
# © Talking clock repeats time and date on optional time track stored measure- 
¥ ¢ Alarms monitor tape movement to prevent operator error & ment prof ile 
& ¢ Instant review of messages ¢ Full line of accessories 4 groups are avail- 

able for all cur- 
rent’ Motorola 
pager and radio 
products. Tem- 
perature ramping 
is preprogrammed 
to prevent thermal stress, and a time informs the user when the 
process is complete. The system is available in both 110V and 
220V versions. 


581 Liberty Highway 
P.O, Box 623 
Putnam, CT 06260 
8609280377 
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EEPROMs Provide Trunking 
MEASUREMENTS Conversion for Mails 
Y¥ ; TT) IDA Corporation of Fargo, ND announces 


the availability of LTR = trunking 
conversion EEPROMs for various 
A THRULINE® Model 4304A 
wattmeter delivers RF power 


Motorola and Motorola Radius mobile 
radios, The replacement EEPROMs are 
available for popular models in the 400 
measurements you won't MHz. 800MHz und 90OMHz bands. LTR 
| second-guess. Don’t confuse 
this uncompromising test 
instrument with lesser brands. 


Measure 0-500 conversion of Privacy Plus mobile 
(7 Watts full scale on phones is also being offered. An 
5 power ranges. amming kit 1s required 
to program the 
3 converted 
One Fixed Element H mobiles. Post- 
(no extra elements are 4 conversion fea- 
needed) smoothly rotates 
fo quickly measure bot 


inexpensive prog 


Rugged & Reliable, 
it meets demanding 
military specifications 
and numerous U.S. 


tures include 


Government and forward and retlected = qd group scan, TX 
European | power al 25 - 1,000 MHz. | time-out timer, 
standards. F ‘ trunked or 


» conventional 
Low Insertion Loss 


. Pal gives you accurate g ee] OPETATION, 

; power measurements. CTCSS and 
CDCSS. block decode and automatic 
channel acquisition, 


“How To Select A 


hae 
FREE Guidebook 2 
Wattmeter.” Call to 


eo) request this ‘ 
e._helpful guide. IDA CORPORATION 
wee U.S. Headquarters 215-248-1200 Fax: 216-248-5426 1345 MAINAVE. 
a DinD ; Wester U.S. Sales Office: 805-646-7255 Fax: 805-646-0275 FARGO, ND 58103-1631 
_— European Sales Office: 44 1442870097 Fax: 44 1442870148 800-627-4432» FAX: 218-233-1886 
| Electronic Corporation Pan-Asian Sales Office: 65-2992537 Fax: 65-2998509 E-MAIL: ida1995 @ aol.com 


Privacy Plus aid Redkty ofe regestered Hradenmarks of Metorola ine 
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P eople 


Paul D. Edelhertz leaves Andersen Consulting, Seattle, as 
associate partner to join Racotek, Minneapolis, as vice presi- 
dent of customer solutions. 


Changes at Hutton Communications, Dallas: 

Luis M. Larralde departs International Jensen, 
Lincolnshire, IL, as international sales manager to join Hutton 
as international area manager. He will work out of Hutton’s 
Miami office. 

Chris J. Ryg leaves Communications Associates, Joliet, IL, 
as Vice president and general manager to join Hutton as cor- 
porate vice president and director of marketing. 


Changes at Alltel Mobile Communications, Littl Rock, AR: 
Chris Smith. general manager of the Missouri cellular op- 
erations based in Springfield, MO, becomes general manager 
for the North Carolina cellular system based in Charlotte, NC. 
Leo Perreault, retail operations manager of cellular opera- 
tions in Litthe Rock, AR, becomes general manager of the Mis- 
souri cellular system based in Springfield. 

Paul Bowersock, business processes manager, becomes gen- 
eral manager for the southwest Georgia cellular system based 
in Albany, GA. 

Mitch Johnson. administrative operations manager in Little 
Rock, becomes general manager for the western Arkansas mar- 
ket. 


Lawrence Corvari exits Network Designs, Redmond, WA, 


as president to become vice president of engineering for 
XYPoint, Seattle. 


ee Fe 


d Shrin ™ fj om 


Gerald R, Hoffman, vice president of finance for Hawker 
Energy, Warrensburg, MO, advances to general manager and 
execulive vice president, 


Changes at Comsat Mobile Communications, Bethesda, MD: 

Alan Labbe retires from the U.S. Navy as program man- 
ager, Inmarsat programs. to join Comsat Mobile as manager, 
government maritime accounts. 

Robert Roe lcaves C-Cubed, Alexandria, VA, as director, 
business development to join Comsat Mobile as manager, Navy 
account, 

Michael Smith leaves Bell Atlantic Nynex Mobile Commu- 
nications, Tampa, as lead government sales account manager 
to join Comsat Mobile as manager, Department of Defense 
land mobile government sales. 

Craig Poyner leaves the government aeronautical applica- 
tions and installations department of Racal Satcom, Silver 
Spring, MD, as government sales representative, to join 
Comsat Mobile as national manager, aeronautical sales. 


Changes at PageMart Wireless, Dallas: 

N. Ross Buckenham departs Touchtone Solutions, San 
Francisco, as president to join PageMart as vice president and 
general manager of PCS. He will divide his time between the 
Dallas and Hayward, CA, offices. 

Wayne Stargardt exits Pinpoint Communications, Dallas, 
as vice president of marketing to join PageMart as vice presi- 
dent of PCS business development. He will be located in 


Dallas. 
ik 


drew offers a cure in minutes = 


baal 


ea 


With your reputation 

on the line, it's no 
wonder you're worried 
about water migration 
degrading the 
performance of your 
transmission line system. 


Relax. 3M Cold Shrink kits 
offer the fastest, easiest way to weatherproof cable 


connections, splices and jumper-to-antenna interfaces. 


No tools, No tape. Cold Shrink installs in no time. You 
won't find a more effective way of preventing moisture 
from entering your system. Guaranteed. 


For your free sample, call us today at 


1-800-255-1479-ext. 194 or 

Fax us at 1-800-349-5444 - 

Visit our Web Site at 

http://www.andrew.com ANDREW. 
in a Communicating World, 


Andro fe Foermuw her 
Andrew is Cvervuhnere 
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7 L iterature 


CD ROM reference work addresses battery maintenance and testing 


“Marco Migliaro’s Pictorial Refer- 
ence of Stationary Battery Maintenance 
and Testing” is a reference work avail- 
able on CD ROM from The Battery 
Connector. The CD ROM contains 
more than 40 subject areas related to 
lead-acid and nickel-cadmium station- 
ary battery problems, inspections, test- 


ing and corrective actions. The refer- 
ence work is targeted to persons in- 
volved in the inspection, maintenance 
and testing of stationary batteries any- 
where in the world. Included in the CD 
ROM are more than 300 color photo- 
graphs with supporting text and a glos- 
sary with more than 300 terms. 
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Communications equipment catalog includes training information 


Trident Micro Systems’ 4]-page 
catalog covers the full line of products 
that are available from the company. A 
variety of equipment, cables, connectors 
and accessories are showcased, and the 
catalog includes controllers, call rout- 


ers, yoice mailbox, loggers, monitors, 
modems, multiplexers and cable assem- 
blies. Manuals and software are listed 
at the back of the catalog, and shipping, 
warranty and training information is at 
the front. 
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Mounting equipment guide showcases modular systems, locking systems 


The 27-page “Guide to Mobile Mount- 
ing Equipment” from Scientific Dimen- 
sions features console, pedestal and slide 
mounts. The company also manufactures 
electronic computer docking stations that 


offer port replications, power conversion 
and service for the utility environment. 
The company ts able to manufacture from 
custom specifications and can modify cur- 
rent products to meet customers’ needs. 
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Set Sail for San Diego 


Discover what the leaders in wireless communications 


have known since 1973. The Communications 
Marketing Conference (the CMC), sponsored by 
the Communications Marketing Association, is 


COMMUNICATIONS 
MARKETING 
ASSOCIATION 


a to meet. to train and to network, No trade 


Executive Secretary, al (303) 57 
or FAX (303)371-8158. See you there! 
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the most cost-effective place for manufacturers, 
manufacturers representatives and distributors 


shows, no booth duty. Just a friendly. 
relaxed meeting in a casual atmosphere 
where you ean talk with your friends and 
business associates or meel new ones. 


Looking for new lines to rep or new avenues 
of marketing and distribution? CMC is the 
place. Come join us at the San Diego 
Princess Resort on a 44 acre island on 
Mission Bay in San Diego, California 
November 4-17. 1996. 


Contact BERNIE BROWNSON, CMA 


6-9475 
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Catalog lists coax connectors, 
related assemblies and kits 

The 100-page catalog from RF Con- 
nectors, a division of RF Industries, 
features a range of coaxial connectors, 
including 300 new items. BNC, TNC, 
N, UHF, Mini-UHF, MB, SMB and 
SMA are some of the connectors cov- 
ered in the catalog. More than 1,500 
coax products are also included, such as 
cable assemblies, connector kits, cellu- 
lar products and hand tools. Product 
specifications and photographs are 
available in the catalog. 
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Data sheet provides information 
on channel sounder for PCS testing 


The four-page data sheet from Ber- 
keley Varitronics Systems provides 
technical information on the Duet 
channel sounder for practical propa- 
gation analysis of TDMA, FDMA or 
CDMA formats in the PCS band. Ac- 
tual captured multipath screens de- 
scribe the digitally modulated signals 
at PCS frequencies. 
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Extended Life 
Technology” 


Evolution. Growth. Change. 
Whether we're talking about the 
seasonal migration patterns of 
Canadian geese or che continuing 
advances in radio communications 
systems, we know chat evolution, 
growth and change are inevitable. 

That's why Ericsson designs p 


Ericsson Inc. 

Private Radio Systems 
Mountain View Road 
Lynchburg, VA 24502 


in 


raclio systems to evolve, grow and 

ir needs do. When you 
choose an Ericsson digital radio system 
wich Exrended Life Technology you 
know chat your investment is protected 


change as 


inco the next century. That's migration 
by design. 

Ericsson engineers plan for change 
when they design radios and com- 
munications systems. They know how 
costly it would be if you had to replace 
hardware each time you wanted co 
upgrade. With Ericsson's Extended Life 
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Technology you won't have to -— 
because we have the experienc 
and the capability co offer migration 
by design. 
Call us coday. We'll calk abour 
> your specific needs 
and che benefits of 
Ericsson's Extended 
Life Technology. 


1-800-431-2345 
1-804-237-8994 
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The 21st Annual 


IWCEY/ 


The Sands Expo Center ¢ Las Vegas, NV 


It's competitive out there! Nobody in mobile communications can afford to 
be uninformed about emerging technologies and their inevitable impact. 
For over twenty years, wireless communications industry pros from around 
the world have come to the International Wireless Communications Expo 
(IWCE) to learn about the latest technology, gain fresh insights and experi- 
ence new product introductions in mobile voice and data communications. 


eeeececcrccssce ealers, users (including public safety and industrial 
users), engineers, service providers, agents, consultants 
and manufacturers all consider IWCE to be the mobile 
communications event of the year. 


ee eeccccecvorce lan now to join 10,000 + other industry profes- 
sionals and 350 exhibiting companies at IWCE ‘97. Return 
the coupon below, or call today for complete information. 
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_ Please contact me regarding IWCE exhibiting opportunities. 
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City: State/Province: 
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For attendance information call: 1-800-288-8606 or 403-220-0600. 
For exhibit information call: Shelley Smoroske 770-618-0433 (U.S. or Canada) 
or Elsa Saavedra 303-741-8708 (outside U.S. and Canada). 96114 


rofessional services 


The Art and Science of 
Antenna Site Acquisition 


RETCOM brings together all the resources 
needed to create a masterpiece of network 
design options through the site acquisition 
process, We have been antenna site spe 
Clalists since 1986, providing the most cost- 
effective array of site acquisition services 
available 


Let RETCOM do the job for you! 


REICOP, INC 


a subsidiary of Trott Communications Group, ine 
2711 N. Haskell, #460 
Dallas, TX 75204 
214/823-5955 
Fax: 214/823-6588 


POWER SALES COMPANY 


Manufacturer's Representatives to the 
Wireless Communications Industry 


1305 E. Millbrook Rd., #C-32 
Raleigh, NC 27609 
http://www.powersalesco.com 
919-954-8522 * 888-262-8447 
Fax: 919-954-8605 


Michele 
Greer 
Classified 
Advertising 
Manager 
(800) 
347-9375 
Phone: 
800-347-9375 
Fax: 
913-967-1735 
Mail: 
9800 Metcalf Ave. 


Overland Park, KS 66212-2215 
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HERB SACHS, CONSULTING 


Specialist in Public Safety Communications 


P.O. Box 729 
Bowie, MD 20715 
301-464-4268 


FREDERICKG.GRIFFIN,P.C. 


B om nae rrp 


Lynchbury, VA 24502 
(804 237-2044 

NATIONWIDE COMMUNICATIONS CONSULTING 

Mobile Radio, Microwave, E9-1-1, 


CAD, Paging, LAN, 
Dispatch Communications Centers 
Multi Site Propagation Analysis 


MTVROTT 


COMMUNICATIONS GROUP 


RAYMOND C. TROTT. PE 


Prosdierit 


1425 Greenway Drive, Suite 350, Irving, Texas 75038 
972/580-1911, Fax: 972/580-0641 


Hayes, Seay, Mattern and Mattern 
CTA Division 

PLANNING AND DESIGN: PLUS: 

+ 2-Way Radio + Complete ASE Services 


“MW & FIO * Bldgs, Towors, Pwr Sys 
+ CAD/MDT/AVL/Paging * Structural Engineering 


Bus. (85) 234-9 
FAN (ROM) 239-0091 


PO). Box 4570 
Lynchburg, Virginis 245092 


THE PORTABLE DEPOT... 


KEEPING AMENIGA COMMUNICALING [HOM COAST TO COAST! 


* SURFACE MOUNT TECHNOLOGY « 
¢ FACTORY APPROVED NATIONWIDE » 
* EDACS & AEGIS « 
* VOICE GUARD CERTIFIED = 
« MPD, MPA, TPX, PCS AND ALL CURRENT PRODUCTS « 
Route 2, Box 338C * Lynchburg VA 24501 
ERICSSON 2 804-237-3427 


t36) * FACTORY TRAINED TECHNICIANS « 


3¢ OMNICOM, Inc. 


COMMUNICATIONS ENGINEERING 


GENE A. BUZZI 
PRESIDENT 


SRO THOMASVILLE ROAD SUITE 200 
TALLAHASSEE FLORIDA S209) 
PHONE (0104) 224-445) 


Mobile Communications Consulting 
5. R. McConoughey, P. £ 
Principal 


15017 Chestnut Oak Dive 


Gaithersburg, MD 20878 (301) 926-2837 


GE PORTABLE SERVICE 
* FAST TURN 
* WARRANTY 
* $48.00 hbr/2 hr MAX 
* PARTS GE LIST 
* RETURN UPS PAID 
Smith Communications Service 
2121 W. Parrish Ave., Owensboro, KY 42301 


502-683-0936 = 3) 


PORTABLE 
(PORTATECH) Saath 
SERVICE, INC. 


121 Crowell Lane * Lynchburg, VA 24502 __ 


Factory Approved Nationwide 
«Current Product Lines 
*Voice Guard Cortified 
TECHNICIANS * Public Service Trunking 

FORQUALITYSERVICE * Surface Mount Technology 


804) 239-3049 


if "GE Portable Radio Service Depot 


FACTORY TRAINED 


Telecomm Engineering Inc. 


maxonPortable Service 
CP0500, CP1000, SP2000 Series 


* Factory trained technicians 
* $50.00 flat rate plus parts 
* Battery conditioning included 
* Warranty * Return UPS paid 
3435 Mission Ave., Carmichael, CA 95608 


@B (800)420-5166 === 


Internet Services 


Give your company an edge! 


VY INCREASE EXPOSURE TO PROSPECTS 


Y SAVE MONEY ON CUSTOMER SUPPORT 
Y COMMUNICATE EFFECTIVELY VIA E-MAIL 


Call Bobby G. Thompson & Associates now to get 
a professional web site for your company. 


(602) 460-1874 


www.LMRCENTER.com 
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Classifieds 


Professional consulting services 


TCS Consultants, Inc. 


Communications Systems Design & Engineering 


Feasibility Studies 
Project Management 


Microwave Path Analysis 
SCADA System Design 
Proposal Evaluation 
Coverage Testing 
Engineering Aid Software 


P.O. Box 884 * Montgomery, TX 77356 * Ph: (409)588-3200 * Fx: (409)588-4434 


Circle (100) on Fast Fact Card 


PLANNING, DESIGN, AND IMPLEMENTATION 
OF TELECOMMUNICATIONS SYSTEMS 


Mobile Radio Systems 
Cellular and PCS Networks 
Vehicle Location Systems 
Mobile Data Systems 
Basic and Enhanced 9-1-1 
Computer Aided Dispatch 
Telephone Networks 


Addressing/Mapping 
Feasibility Studies 
PSAP Design 
Procedures and Training 
Facilities Management 
Facilities Design 


1-800-247-4796 


RCC Consultants, Inc. 

10 Waadbridge Canter Drive, Woodbridge, NJ 07095 

Offices Nationwide and International 
"= Project Management 


" Specializing in Public Safety 


607 S, Charleston, Bremerton, WA 98312-4507 
{360} 377-5884 FAX: (360) 377-6144 


| Manufacturers’ reps 


D H Marketing Compan 


Manufacturers Representatives for 
Wireless Communications Products 
APaut Denwatt - Cannot HOLLINGSWORTH ComPANY 
6015 Lohmann's Crossing, Suite 101 

Lago Vista, TX 78645 


Ph: 800-966-3357 [Biya bo-lyeredau) 


Formerly RAM Communications Consultants, Inc 


Circle (101) on Fast Fact Card 


Employment 


Pacific Consulting Services 


" Radio Coverage Studies 
« Feasibility Studies 
System Evaluation & Design 


ALL AMERICAN ASSOCIATES 


Manufacturers Representatives for 
Wireless Communications Products 


Mid-Atlantic Territory 


12 Galloway Avenue, Suite 34 
_ Hunt Valley, MD 21030 


PT) Fax: 410-628-1277 


Electrical & HVAC Systems Database Design 


“LCC 


Employment 


NEW ORLEANS 2-WAY 
RADIO TECH WANTED 
Must be experienced and 
a local resident 
Hospitialization, 401(k) 


Call or send brief résumé: 


Systems Design 

Mobile 

Microwave Path Surveys 
Specification Preparation 
FCC License Assistance 
Signal Analysis 

30 See & 3 Arc Terrain Data 


ELECTROCOM 
1110 Ridgewood Dr. 
Metairie, LA 70001 

504-828-1100 


TWO-WAY TECHNICIANS 
GLOBE, ARIZONA. MSS SHOP IS LOOKING FOR 
TWO-WAY TECHNICIANS EXPERIENCED IN ALL 
MOTOROLA EQUIPMENT. INCLUDING PAGERS, 
PORTABLES. MOBILES. REPEATERS, BOTH 
CONVENTIONAL AND TRUNKING, NEW AND OLD 
WORK INCLUDES; 8ENCH REPAIRS, FIELD REPAIRS. 
TOWER WORK, AND INSTALLING 
MUST BE FCC LICENSED, NABER CERTIFIED OR 
EQUIVALENT. 
PLEASE SEND RESUME TO OR CALL 
ROY D, HUDGINGS 
SHORES COMMUNICATION CO,, INC, 
P.O, BOX 2626 


GLOBE, ARIZONA 85502 
PHONE: (520) 425-5870 


FOR 
MORE 
ADVERTISING 
INFORMATION 
CONTACT 


Dispatch Centers 

Tower Site Specifications 
Full GIS Services 
Propagation 

Mapping 

Terrain Digitization 


MICHELE 


POSITIONS AVAILABLE 
NATIONWIDE/INTERNATIONAL 


+ PCS / Cellular System Design Engineers 
* RF Engineers & Managers 

« Cellular Techs & Mgrs. 

«Paging & Two-way / SMR Techs 

« Facilities / Interconnect Engineers 

* Site Acquisition & Zoning Mgrs. 

« Construction & Project Mgrs. 

« Executives / VP's / GM's 

« Marketing & Sales Mgrs. / Sales Reps. 
Send Resume & Salary Requirement 


ALL LEVELS OF POSITIONS FILLED GLOBALLY 
«Managers * Sales Technicians « Engineers 
Employer Inquiries Invited 


=. Communication Resources, Inc. 
o The Comnunication Personnel Speciatists 
P.O. Box 141397, Cincinnati, OH 45250 
606-491-5410 Fax 606-491-4340 
E-Mail, Careercoim@AOL.com 


TECHNICIAN WANTED 
Established MSS, (Former COSC) is 
looking for an experienced field service 
technician to join our team. We offer a 
competitive compensation package with 
company van and a superb quality of life 
in the beautiful Duluth, MN area. 


Send résumé and salary requirements to: 


Duluth/Superior 
Communications Inc, 
711 Hammond Ave. 
Superior, WI 54880 
Attn: Service Manager 


TWO WAY RADIO 
TECH/SERVICE MANAGER/SALES 


37 year old GROWING Multi-line Dealer with multiple facilities in 
Indiana, Kentucky and Arkansas has immediate need for Mobile & 
Portable Two- Way Technicians, Service Manager and Sales Staff 
with 2 or more years of experience on Motorola, G.E., Kenwood, 
Standard, LTR & Privacy Plus or similar equipment. FCC or NABER 
Certified. Full benefits, competitive wages, incentive bonus pack- 
age, excellent working conditions and advancement opportunities. 
Send resume to: 


1-800-288-2430 or FAX: 1-317-248-0118 
COMMUNICATIONS MAINTENANCE, INC. 
5601 Progress Road 
Indianapolis, IN 46241 
Attn: Personnel Dept. 
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CONXUS™ Communications 


(Formerly PCSD Corporation) 
FIELD ENGINEERS 
FIELD TECHNICAL MANAGERS 
CONXUS™ Communications. a winner in the FCC narrowband auctions, is 
designing and constructing a nationwide communications system to offer 
advanced wireless messaging services. 


We are currently secking individuals of top technical talent to install, maintain, 
test and repair network components for our transmitter sites. Positions will be 
available in various locations throughout the United States. Tasks will 
include base station and local/regional terminal switching center installations, 
upgrades, inspections, preventive maintenance, routine and emergency repairs; 
identifying and resolving RF interference, RF coverage issues, network through- 
pul, network RF and data transmission problems; resolving customer reported 
concerns affecting operations: and assisting sales personnel at shows and 
demonstrations, 

Minimum qualifications are a technical institute certificate in engineering tech- 
nology, equivalent Military or job-related experience, two years experience in 
maintenance/operations in two-way radio. microwave, paging, satellite or data 
transmission networks, a valid US Driver's license, satisfactory driving record, 
and a willingness to excel in an entrepreneurial environment. 


Qualified candidates should send a résumé and cover letter to: 
CONXUS™ Communications. ATTN: HR/FE/MR Department 
15S. Main St.. Suite 810 © Greenville. SC 29601 ¢ FAX: (864) 241-819] 
hr@conxus.com 
EOE M/F/D/V 


e PCS e CELLULAR ° 


Engineering * Operations * Technical ¢ Sales/Marketing 
VISIT: http://www.firstsearch.com 


=a FIRST 
= SEARCH Phone (312) 774-0001 * FAX (312) 774-5571 
e-mail: fsihunter@aol.com 


DIRECT & CONTRACT POSITIONS 


OR SEND RESUME TO: 
6584 N.W. Hwy., Ist Fl., Suite -MRT, Chicago, IL 60631 


PAGING 
System Engineers « Field Technicians 
TSR Paging, Inc., one of the nations fastest growing radio paging companies, is 
currently seeking Systems Engineers and Field Technicians for the following areas: 
NY-NJ Metro, Colorado, 
Florida, Pittsburgh, San Francisco 
Responsibilities include maintaining Motorola PURC, Motorola Nucleus, Glenayre 
C2000 Controlled Transmitters and Glenayre 3000 Messaging Switches, Mini- 
mum | year CURRENT experience in paging is required. Applicants for transmit- 
ter maintenance should have FCC or Naber Certification. Competitive Salary with 
excellent benefit package including a 401(k) plan. Qualified applicants should send or 


fax resume/salary history to: 
oN 
b= | 


TSR Paging Inc. 


WY) 


Soest 


Attn: Engineering 
717 Market Street 


Lemoyne, PA 17043 
E/O/E 


FAX: 717-761-8734 NO CALLS PLEASE! 


November 1996 


Paging Technical 
Professionals: 
Westlink Paging, a nationally recog- 
nized leader in paging and narrowband 
PCS, offers attractive career opportu- 
nities in many of the most livable loca- 
tions in the great West. We are seek- 
ing technical managers and system 
technicians with demonstrated skills in 
building, operating, and maintaining 
modern paging systems and equip- 
ment. Proficiency with Glenayre 
switching, link, and base station equip- 
ment preferred. Managers must have 
superior project management and su- 
pervisory skills. Two-year college de- 
gree in electronics required for man- 
agers, preferred for technicians. FCC 
General Class Radio license or 
NABER certification required. Westlink 
Paging offers a competitive salary and 
an excellent benefits package. Please 

send resume to: 
Westlink Paging. 
3655 Nobel Drive, Suite 200, 


San Diego, CA 92122. 
Attn: VP Technology. 


TWO-WAY RADIO 
TECHNICIAN 


Growing MSS and 
Full Line Dealer, located in 
sunny Southern California, 

is looking for experienced 
bench and field technicians. 
Equipment includes conventional, 
trunking and cellular. 

Opportunities are available in 

Los Angeles and 

San Diego areas. 


Please mail résumé to: 
Human Resources 
P.O. Box 26279 
San Diego, CA 92196-0279 
Fax: 619-452-7401 


TECHNICIANS & SALES 
REPS NEEDED 


* SOUTH FLORIDA AREA * 


E.F. Johnson Dealership needs sales 
reps & experienced LTR Technician with 
management ambition. 
Excellent salary & benefits. 

Send resume to: 


Mobile Communications Service 
Of Miami, Inc. 
940) N.W. 106th Street, Suite #111 
Miami, Florida 33178 
(305) 882-1664 Fax #(305) 882-1655 


Classifieds 


TECHNICAL POSITION OPEN 


A position is now open for a career- 
oriented technician at a rapidly 
growing radio communications 
company. Opportunities range 
from trunked radio repair to large 
dispatch console systems and 
more. A mix of field and bench 
work required. Competitive pay, 
commensurate with experience. 
Benefits include 401k, health 
insurance and more. 


Send your résumé to: 
DURHAM COMMUNICATIONS INC. 


4611 E. Virginia 
Mesa, AZ 85215 
or FAX: 602-981-7146 


WIRELESS SYSTEMS 


SCI provides integrated solutions & on-going 
support to the wireless marketplace. We cur- 
rently have Chicago-based, nationwide & 
international projects in the following areas: 


Microwave +» CDMA/TDMA 

PCS + Switch Development 

RF Systems + Switch Database Support 
Propagation + Software Development 
Networking + Protocol Development 
GSM + Int'l Field Support 


SC] 


4736 Main St, Suite 7 
Lisle, IL 60532 

Fax: 630/960-2993 

Ph: 630/960-2947, EOE 


TECHNICIAN WANTED 


California Wine Country 
North Bay Area 
MSS-Full Line Dealer is looking for a 
technician with 3-5 years experience. 
Also looking for a salesperson 
with recent experience. 


North Bay Communications 
468 Yolanda Avenue Suite #1 
Santa Rosa, CA 95404 


Phone 707-528-2757 
Fax 707-523-2035 


COLORFUL COLORADO 
MOTOROLA TECHS/SALES 

Progressive full-line Motorola dealer/‘MSS 
seeking qualified technicians and sales per- 
sonnel for Pueblo/Colorado Springs area. New 

Motorola 900MHz backbones. 
Send résumés with salary requirements to: 

Communication Solutions Inc. 
Dept. MRT 
1511 Bahama Dr. 
Pueblo, Colorado 81008 


Employment 


TOWER TECHNICIAN 
Career position in sunny Arizona for 
highly experienced towerperson capable 
of installing/evaluating complete antenna 
systems, AM—M/W. Must be familiar with 
RF-protective clothing. 

Limited travel, no shortage of work. 
No drugs and clean DMV. 
(602) 380-1000 
Fax resume to: 

602) 986-1442 


COMMUNICATIONS 
TECHNICIANS 
Western Communications is looking 
for Comm-Techs for it's Northern 
Nevada operations, field/bench 
experience, minimum 2 years on 
current Motorola radio systems and 
equipment. Knowledge of RSS 
software. $35K to $59K per year DOE. 


FAX résumé to: 800-547-2171 


HUNDREDS OF OPPORTUNITIES CURRENTLY AVAILABLE 
NATIONWIDE!! (PERMANENT AND CONTRACT) 


+PCS RF Design Engineers (CDMA, GSM) 
PS Field Engineers, Technicians 
*PCS Tes! Engineers, FCC/UL Compliance 
* Mechanical Design Engineers 
+ Cellular AF Design Engineers 
* Cellular RF Technicsans 
+ Cigital Microwave Techs ( Alcatel, DMC. Califomia 
Microwave) 
* Entry-Level Engineers 
= Motorola Systems Field Technicians 
(TRUNKING, MOBILES, TWO WAY, PAGING) 
i * Site Acquisition Specialist/Tramnees 
——._* Paging Technicians (GLENAYRE/MOTOROLA} 
¢ Motorola Service Managers 
Fax resume to: Sylvie Hernandez 
(905) 372-3612 or call (305) 372-3614 
121 SE 1st Street, Suite 817 
Miami, FL 33131 


Ficlessrcad Recr1019 Sven 


“THE GREAT NORTHWEST” 
Expanding SMR looking for experi- 
enced technicians with knowledge of 
LTR, Motorola, Kenwood land mobile 
equipment. Minimum two years 
experience, FCC or NABER certified. 
System experience a plus, including 
microwave, repeater, mobile data and 
telephony. Full benefits, competitive 
wages, excellent working conditions 
and advancement opportunities. ~ 


Send résumé to: 
Classified Ad Coordinator 
MAT, Dept. 949 
9800 Metcalf, 
Overland Park, KS 66212 


EXPERIENCED 2-WAY RADIO TECH 
Qualiry Motorola 2-way Dealer/Service shop seeks 
expenenced techs. Min. 6-10 years exp. FCC/ 
NABER ceniification a must. Tower exp. helpful. 


Mail/Fax résumé & salary history: 
MID-SOUTH COMMUNICATION INC. 
P.O. Box 6119 © Statesville, NC 28687 
FAX: 704-873-3140 


ERICSSON 


Ericsson is an undisputed world leader in 
telecommunications, renowned for its advanced 
systems and products for wired and wireless 
communications. Today, the United States is 
Ericsson's single largest market Worldwide, 
Ericsson's 85,000 employees generate some $11 
billion in sales, from cellular and other wireless 
systems and telephones, to advanced switching 
systems and mobile data networks. 


System Technician 
(Contract & Full-Time) 


These positions are available in Honolulu, H1; 

Miami, FL; Valley Forge, PA; Buena Park, CA; 

and Dallas, TX. Will install, repair, align and 

maintain digital trunked radio communications 

systems and equipment. Requires: 

*One year technical school graduate 

+ Minimum of 4 years experience installing 
and maintaining two-way radio systems 

+ Must be skilled in microwave radio, 
multiplex equipment, data 
communications and 
telecommunications systems 

Please respond, referencing JOB CODE: ST/ 

GC, by FAX to: 804-948-6543, or by 

EMAIL:Gary_Campbell@ena-east.ericsson.se 


In addition, we request that resumes be 
EMAILED to <ericsson@adaptservices.com> or 
FAXED to 800-611-7414 for inclusion in our 
company-wide data base. Visit our site on the 
World Wide Web at: htep:/Avww.ericsson.com 
Equal Opportunity Employer. 


ERICSSON 


LS Sas 


TECHNICAL 
SERVICES 


¢ Motorola & NEC Pager Repair 

* LCDs - Recrystal - Repair 

¢ Fast turn around 

¢ Factory Parts 

* Accurate in-house tracking system 
1-800-263-3193 

4328 So. Mingo Rd. 

Tulsa, OK 74146 
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Wanted: IFR Monitors, HP Spectrum Analyzers 
For Sale; IFR1500—$6,500 (Mint Condition) 
*Wavetek CT 2500 $3500 Cushman CE-6232—$3,900 
Marcon! SdS6Ac-83 900, 20255. -$4,900 
Communications Signaling, Inc. soe nactece. Tieton LEE tae Rpte’s4-200 


Call: (800) 423-2565 Radio One 
. < PH: 716-661-9964 « FAX: 716-763-0371 
or in CA(805) 251-2244 http://www.netsync.net/users/radioone 


ee, ATTENTION MAXON DEALERS! 


Do You Need a Real Speaker Microphone for your 
SP-2850/2550 or GE MONOGRAM Portable Radio??? 
ONE THAT REALLY WORKS... SOUNDS GREAT... 
WET PROOF and has an EARPIECE ADAPTER!!! 


ORDER THE MARCUS MIC! 


*Marconi 2955/2957A $5800 


At lll 


PAGER REPAIR LABELS 


IN 2 SECONDS 
(CAP CODE, BAR CODE, frequency, & reward) 
Software, printers, scanners, labels 
and SYSTEMS 
ADVANCE LABEL & TAG 


1725 N. McDonald e 1-800-466-5345 
McKinney TX 75069 FAX 214-548-2518 


WE BUY & SELL USED PAGERS 
1-800-336-6825 


Buy & Sell Used Pagers 
Lowest Flat Rate 


Used Pagers Wanted 
Fast, Express Turnaround 


aaadaded 


Repair 
Ae proven TO Be THE BW WIVIARCUS 
ACROSS AMERICA! eA ELECTRONICS, ING,” 


275 New State Road » Manchester, Conn 06040 
EARPIECE 


ADAPTER Call LESLIE today to order your MICS 1-800-833-7724 


Circle (104) on Fast Fact Card 


DAL Communicanons, 3512 Cavalier Dr. Ft. Wayne. IN 
KKB KR RARR RRR RRABRRR RRR RRR RRR 


LAND MOBILE RADIO BBS 
Buy-Sell-Trade used radio equip- 
ment with hundreds of other deal- 


ers nationwide. Call with your 
modem to register now. 


OOO 0OC SC OCC CEOS CSOSA CES EDESESELOROSEOOEOESOSE 


FCC Database 
ONLINE 


Low Annual Fee 
No Per Minute Charge 


The Commline BBS 
313-854-6441 


THE LARGEST SELECTION 


*Pagelo 


International, inc. 


&y 4.4 Filip EW W: papers cntn 4 go 110 Watt Rangers w/$550 


ry, 
%e 


LOW BAND SPECIALS 42-50 


91-95 954-42 , 110 Watt Delta-$ w/$550 
@ - ; 
CER o1 fax 110 Watt Execs & Mastr II 
PARTS UN 250 Watt & 110 Watt Mastr Il Bases 
Circle (102) on Fast Fact Card MOTO: 110 Watt Maratrac A2/A3 


110 Watt Mitreks, Micors 
PLUS MUCH MORE, CALL! 


Orders: 800-456-5548 

VersaTel Local: 307-265-9500 
FAX: 307-266-3010 
http://www.trib.com/VERSATEL 


SENTRY CRYSTALS: HERE'S THE DIFFERENCE 


¢ ROCK-SOLID PAGER, RADIO, OEM CRYSTALS; also channel elements and tone reeds. 
Huge stock. State-of-the-art, trouble-free products; 100% quality control 
¢30 YRS OF FRIENDLY, ON-TIME SERVICE. Courteous, knowledgeable employees. 
Scheduled shipments, purchase agreements, volume pricing possible. 


@ NO-HASSLE LIFETIME WARRANTY ¢ SAME-DAY SHIPPING AVAILABLE 


EAGLE TECH INC. 
800-252-6780 Sas 
105 CROWN Tom, UMA 
Y 
TEot CRYSTAL PARK s £0 BOR 250 CHCRASHA OK 7023 Baohind the Grile Speaker Brackets 


FAX: 405-224-8808 NO rilled Installation .<\; 
FULL UNTRAPPED SOUND tas 
WHEN YOU BUY A CRYSTAL FROM SENTRY, YOU NEVER HAVE TO BUY IT AGAIN. FROM BEHIND THE GRILLE 7 


(TEL: 618/462-3245 FAX: 618/258-7044 
Circle (103) on Fast Fact Card 


84 Mobile Radio Technology November 1996 


Classifieds 


BUY © SELL © TRADE * CLEAN WORKING EQUIPMENT 


Bases ers, Paging TX 
1-PURC-S000 C7430B1101A UHF seers CALL QUICK 
1-MDT-11450 Dspita! Controliee sreretiveesenseseesees CALL QUICK 
9-MOT-72MH? Digital Receivers TRC1072ab .. 
20-929-MF2 Digital Paging TX a 
3-MASTA |S UBF 100w Repeater .......... 
4-MICOR-d00 Mrz RETA iy wuDupiexar 
TD-MASTA II Hase-RPTR 60-100 Most Brands 
1-VHF MICOR 110w RPTR—NICE 
4-MICOR & MASTA Il J0-S0MHZ 250-500w 
15-MICOR Low Gand 100w Base RPTA—HICE . 
S-DELTA 110s Tone 4CH Mast Brands 
10- EXiI 38-60W OC Most Branils 
20-MOCOM 70 45-1 10w Most Brands ... 
4-MITREK 4FQ 60-11 Ow Mast Brands 
Mobiles 30-50 MHz 
30-MLSL260 60w 8-Ch Scan wia 
10-TA1XTAMARATRAG 110w 42-50 MH? 8-Cn wia 9 
SOMIDLAND SYNTECHE II 42-50 MH2 100v AUM wHF repeater . 20m 
25-MIDLAND XTR 42-50 Miz PUM f 
1O-MITREK 100w 30-39 MHz 
200-MASTR I] 25-50 MH: 100w 
20-RANGER 35-50 MH? 100w 
100-EX tf 36-50 MHz 60-1000 
100-MOCOM 70 30-50 Mit BO-100w 
SQ-DELTA 20-50 MHz 60-100 
200-MITHEK 39-50 MH? 6Ow 4-Ch 
50-MITREK 39-50 MHz 100w 4-Ch 
100-MICDR 36-50 MHz 1D0w .... 
Mobiles 150-175 MHz VHF 
6-MITREX 110w 
10-MAXON SM-2000 & 4009 re 16+ ch 25-40w NEW 
1-SPECTAA 5-9000 wisiren—TaakXA Liew 
4-MOTPAC-AT oo... 
4-MYP 35w 1-4 Ch " 
1-SYNTOR TS3SAA 1 1Dw on 155,24 mia NEW on 155.34 MHz 
2-DELTA SX 50-100w 16-Ch+ 
20-MICOR T7SATA 100 
60-MASTR | 60-1000 8-Ch 
20-MASTR WE 100w 
20 MASTR Il 60-1 10w-J-Digutal TX 
7-EX II 110w ST76 FCU B6AH 

UHF Mobiles 450-495 MHz 
10-SYSTEM 9000 PAC-AT w/cable (4KEAIOO6AASPOR) Linew ... CALL 
BO-MIGOR 100w T74RXA SAE from $100 
10-MAXON SHt-2009 & 4000 4-16-Ch 25—40w NEW from $325 
3D-MASTR 11 45: 100w . from $100 
50-SYNTOR X 50v 32-Ch cerseveee HOM $100 
20-DELTA 5X 60 & 100w wa =». from $100 
20-SYNTOR 16-Ch 40-1000 fiom $50 
800_MHz Mobiles 
B-MAXTRAC DASA 7346AK Wi hs tesocsnesese SOOO. 
10-GE Ex It 35w Cony MIl-—PA Laine isetydeetepeoperw HOMMSID. 
S0-SYNIOR X T4SVBI7N00AK 35w 
10-MOSTAR Trunkerd 1h 
2-SPECTRA S00 Mite Trunkuel 7 ee 
10-PRIVAGY + 1000,790, 500. 250 i. ccccunen 
Misc. Items 
2-CENTRACOM II SYSTEMS. 1 é i 
25-MOT SPECTRAG VHF—UMF VoterRec veoen {0M $395 
20-MASTR I! UNF Aux Vater Rac. . SAL . $595 
10-GE Voter up to 6 Ree Cards ... fram $295 
10-MICOR Gase & Mobile Test Set ThA 18864 sveeeee SHOO 
200-MOT 11379—T1983 Remotes crssececeeeeeee HOM $SO 
20-MOT T1600 Remotes Tane-DC -.-. ftom $456 
4-MOT T16°7. 4 lines CLL 


BARNETT ELECTRONICS INC. 
We've MOVED to a NEW ADDRESS: 
330 HWY 236 W., Lonoke, AR 72086 
GADERS & BIDS: BOD-423-3858 FAX: 501-676-2475 
Internet address: HTTP://WWW.barnettelec.com 


r NEW SKY KING PARTS LINE ONLY: 
VISA" 501-676-5506 MasterCard 
MM) VISA & MC Accepted, NO GOD'S 


Circle (105) on Fast Fact Card 


«trom $100 
---- {om $495 


trom $50 

irom $195 

irom $50 
oe from $50 


2 from $200 
... from $100 


trom $100 
from $150 
from $260 
--.- from $100 


from $100 


TO: WHOM IT MAY CONCERN 
FROM: DRA AND ASSOCIATES 


It's growing—fast. It's changing—weekly. 
It's affecting business—domestic and 
international. It's the wireless communica- 
tions industry. This is an industry that won't 
stay the same—it's practically exploding with 
growth and change. 


Our goal at DRA and Associates from the 
beginning has been to set a measurable 
standard for a quality service at the highest 
performance and durability possible, so that 
the businesses using our portable commu- 
nications can depend on and confidently 
expect the best. 


When it comes to equipment and supplies 
for the wireless communications, we offer 
Two-way radios, paging, cellular services 
and equipment. 

Maximize your productivity. Simplify your fife. 


CONTACT US TODAY AT (915) 544-1957 
AND ASK FOR DAVID AVALOS. 


Equipment for sale 


Communications/Electronics 
Motorola Reeds & I 
Perma Code Filters a 

Buy, Sell or Trade is 
506 Burnett Ave. * Dalton, Ohio 44618 
P, Clouston vs 

(330) 828-2071 2 
pes A ope 828-6308 


WETEC 
1-800-249-1250 


e a 
Radius yosooy seus 


MORE FOR LESS 


SALES W vertex SERVICE 


99 Channel Mobiles 
Dual Band Portables 
Trunking 
| Volume Discounts 
A Wireless Technology 

—= Satcoms 


International (USA) 
oO PAGER CRYSTALS 


O COMMUNICATION CRYSTALS 
O CHANNEL ELEMENTS 
= Recrystalled 


48-HOUR 
B SERVICE 
AVAILABLE 


(606) 283-5000 
FAX: 1-606-283-0883 


1438 Cox Ave., Erlanger, KY 41018 
(Greater Cincinnati Area) 


GLOBALCOMM 
TECHNOLOGY 


Orders: 1-800-863-8625 
Info: 713-729-2000 
Fax: 713-729-4141 


Major Price 
Breakthrough, 
Factory Direct! 


Graphic Handheld Antenna Analyst 
CellMate™ 806-960 MHz SWR Analyst 
150-525 MHz SWR Analyst $499 
30-137 MHz SWR Analyst each 
Graphical Time Domain Reflectometer 
CableMate™ TDR-1 $499 each 


“Precision Quaility Quartz Crystals — 
Made to your Specifications" 


Circle (112) on Fast Fact Card 


GP300 Batteries 
LOWEST PRICES 
IN THE WORLD 


Advanced Electronic Applications, Inc. 
2006 - 196th St. SW Lynnwood, WA 98036 


Phone: (206) 774-5554 Fax: (206) 775-2340 | 
http:/www.aeainc.com 


Call: 888-2WAY-RUS 
Also 
All Mot. acc. available 


Mailing Address: 
P.O. Box 7846 
Fredericksburg, VA 22404 
Shipping Address: 

3605 Loren Whitney Drive 
Massaponax Business Park 


f= MECHEM 
INNS ELECTRONICS 


All equipment is sold in working condition, unless otherwise stated. 


MSF 5000 C73CXB 7106BT 146-174 100-135W 
Secure repeater 

Q2980 Digitac comparator 4 channel 

Q2205C VHF secure spectratac receivers 


Secure portable repeaters; key variable loaders; 
KVL cables & more! 

MSF 5000 HI POWER 900 MC 

MSF 5000 800 MC REPEATER 

MICOR VHF 375W REPEATERS & 

PAGING STATION 


CALL FOR MORE INFORMATION 
We have the R1891 DAC for your programming needs. Cail us with your request. 
Phone: (540) 891-0569 We accept VISA and Mastercard Fax: (540) 891-0538 
Circle (106) on Fast Fact Card 


DESDES XL&PL . 
Q2206B UHF secure spectratac receivers 
TS5091A 4 channel expandable modems 
TS090A 4 channel modems simplex & 
duplex models available 
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FOR SALE: 
MOTOROLA/IFR/WAVETECK 


MOTOROLA R-2038/D 
MOTOROLA R-2200/B 
MOTOROLA R-2001/B 
IFR-1000-4 
IFR-1200-A 800. 
IFR-1500-S $7,900.00 
WAVETECK 3100S $5,500.00 


RF IMAGING & COMMUNICATIONS 
408-929-2244 FAX: 408-929-0962 
HTTP://WWW.BEST.COM/~RFIMAGE 


C.W. WoLFE 
COMMUNICATIONS 


“2-way RabiO SPECIALISTS” 


@verstock sale 
on GE parts and 
accessories 


$6,250.00 
$3,800.00 
$4,800.00 


> Pager Labels 
» Ceflulor Labels 


b> Art Design 
Code-A-Label Software 
for Back Labels 

pe cuetem Lahels 


SSSSSSSSSSSSSSSSSSSSSSS 


moToROLa Radius 


DONT MISS OUT 


ON THESE 
BELOW DEALER COST 


SPECIALS 
WE WON'T BE UNDERSOLD! 


WETEC ELECTRONICS 


1-888-“GO”-WETEC 


1-888-469-3832 
$$SSSSSSSSSSSSSSSSSSS 


Circle (106) on Fast Fact Card 
At 
GENERAL ivtesate 


G communications ‘Prices 


DISTRIBUTORS OF MOBILE COMMUNICATIONS EQUIPMENT 
Largest Inventory ¢ Quality Service « Fastest Delivery & Best Prices 
5157 Anton Drive * Madison, WI 53719 * 608-271-4848 » FAX 608-274-2080 


800-356-3200 


Because your business takes you everywhere 
Mooile 
Communications 


1996 


Call or write for current t flyer 


406-252-9220 


1113 Central Ave. * Billings, MT 59102 


$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 


Direct 


oo 
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Equipment for sale 


CENTRACOM Il 
-Buttons and Labels- 


All orders shipped within 7 days. 


CENTRACOM I! 
Reprogramming and 
Used Parts 
NORTHEASTERN 
Communications, Inc. 
Waterbury, CT 06708 
(203) 575-9008 


1467 fern = = 
axes rss 14 


Use color— 
make Your 
AD STAND 


Engraved 
Buttons cards . 


UHE peate 
MF Poot ar S00 430-47 
36 Motorola HT-220 450-470 ray 
1 Motaroia Micor 8O0MHzour. 
9 Motorola Micor 100w 42-80 DC 


2 Motorola MTX-B10 2 sys vp 
& Motorola Milak 60w LO 42-50, 


16 Motarola 


-0439 
Fax ae: ee 


SEG 


& Power Amp 


2 MTX-9000 with DTMF .. 
2 Maxtrac900s, 30 watt .. 
15 Maxtrac 900s, 15 watt. 


1 MTX 800 MHz HH 
1 MTX 800, HH 
2 STX, 800 MHz 


OUT 


Remote Control Anything... 
Anywhere, with the PT-OC POCSAG 
remote control switch, Uses standard 
paging messages to control up to 8 outputs. 
An onboard serial port allows serial data to be 
transferred to printers, electronic siqns, and 
process controllers. 512, 1200, 2400 Baud. 
Also available in TNPP. Custom software 
and firmware applications available. 

To order call PageTap, Inc. 
800-735-3650 or 303-337-4811 

Fax: 303-337-3084 


http://www.pagetap.com 
EMail: pagetap@aol.com 


AL3. 


1-800-466-5345 


IC 
10 system D35LAA? 


CELLULAR & PAGER LABELS 


Labels for pagers. cellular phones and two-way radios 
\o with your company’s logo. Warranty labels for batteries. 


FAX: 214-548-2518 
"Our years of experience are your best Insurance" 


RPOIH se 


SUTTER RUTTES 2-WAY 
Used Equipment for Sate 


uct pd. cage $125 ea... std. math ante Sea 


SRC 
| Motarala Micar VHF 100w1 50-162 hase (ursdied cl 
hase (unified 
2 Motorola Maxtrac 800 D3SMWASGB?A Re 
‘kt pe FST A2AN 


mintcand.) 
JJAISOOBK wig auc... .... 


4 Mulorola Syntor X 110. DAD TANBIDUINK Ce ae 
mac X VHF T?3VBU7 204 ' 
23 Motorala wHost Nan Traxat ot fruri 


$1 4900 
PPABAK oP. 


fuse (new) Ftor $10 


98 € arden Hwy, Ste. 16° Yuba City, CA 98991 
Phu: 1916) 674-7532 « Fan: (916) 6741941 


VISIT OUR WEB SITE — http:/Avww.2-way.com 


5 MTX-9000 with DTMF, convertercom 


.. $400.00 
«» $300.00 
ue $250,00 
. $200.00 
$200.00 
$200.00 


D&G COMMUNICATIONS 
409-948-9264 


APPLICATIONS: 
stan and stop pumps 
automatic paging system 
monitoring 
reboot computers 
disable stolen vehicles 
control railroad switches 
control electronic signs 
deliver paging messages 
to printers and 
electronic signs. 
manage solar powered sites 
control stop & warning 
lights 
contral STL links in radio 
and TV stations. 


por Bar code and printing systems. 

VEAP 

ANY ee Call us for free samples. 
ow 


ADVANCE LABEL & TAG 


1725 


N. McDonald St. 


McKinney, TX 75069-8230 


1-214-542-5345 


Classifieds 


* Programmable 15 minutes to 12+ hours 
— * Handles 30 continuous amps at 12 volts 
Sack eetntea: * Easy to install/ With 1 Year Warranty 
Vase Ircluded  « Eliminates batlery failure/replacement 
B 06200338 « Protects your radio & cellular phone 
B (800} 263-5158 +» Family owned & operated since 1985 
B tax (800) 337-6475 * Made in THE USA /with US Parts 


> am COMM-NET 2000 
3 pl es Automatic ON/OFF) Delay Timer 
a 


USED EQUIPMENT 


¢ LTR & Motorola 

e Conventional & Trunking 
e Site Equipment 

e Paging Transmitters 


TERLING 
MMUNICATIONS 
Mike Malone 
1-800-786-2199 
FAX 972-562-7957 


CHANNEL ELEMENTS 
YOUR FREQ. - $20.00 


in/3 working days 


CRYSTALS $9.95 


MAXON. TEKK, UNIDEN/7working days 


Channel Element HQ/Kirby Ent. 
4120 Kirby Rd. Cincinnati, OH 45223 


1-800-237-9654 


FAX: 513/542-8870 


CALL US FIRST 
at AIR COMM 
WHY PAY MORE! 
Used/Reconditioned Motorola, E/GE, EFJ, Kenwood, 
Uniden 2-way radios and accessories 
—ALL FREQUENCY BANDS— 
PLUS 

“PL” and paging reeds/filters, TCXOA 


Call us last to sell any of the above. 
COMM WE PAY CASH 


4614 E. McDowell Rd. Pa: 602-275-4505 
Phoenix, AZ 65008 Fax: 602-275-4555 


AIR 


INTERNATIONAL CRYSTAL 
MANUFACTURING CO, INC 


QUALITY 
Communication Crystals 
GUARAN TEED. 


OUT 
OUR MONEY SAVING 
FAX/MAIL OFFER 


Call ICM 
1-800-725-1426 
--- Simply The Best! 


Equipment for sale 


» TRADE + 


* SELL 


« BUY 


8 Advanced RF Design, Inc. § 
BLOW Noise Preamps §# 
& 150-170 MHz Gain >24 dBNF <0.4cB % 


USED RADIOS 
at Low Prices! 

* MICOR -GE 
* MITREK = RCA 
* PORTABLES * ACCESSORIES 
* MOCOM 70 TONE ELEMENTS 
* MAXAR * CHRYSTAL ELEM 
* RPTRS * BASE STATIONS 
Large Quantities + (817) 433-5452 


450-470 Mhz Gain > 18 dB NF <0.45 dB # 
Priced from $65.00 to $70.00 : 
1 yr. warranty 


B Call (609) 448-0910 (9 AM-9PM eastern) # 


* MOBILES * BASES * PORTABLES «PAGERS * REMOTES + 


PC!i— PEKAAR COMMUNICATION INC. 


S Specials of the month $ Steve's back, formerly of Gregory Electronics Corp. 
GE Delta Mobilos 150-170 range 100w SX model wi/accessones 
GE Exect| Mobile RTE4AAS, 42-50 range 50 wat wicomplete accessories 
Motorola Portables HT90 UHF or VHF wath batiery and antenna 
GE Beaconpagers UHF or hbwimoniter ....,,.,.... 
Motorola Syntors 600 trunking wiaccessonies, Systems 90-style 
GE Phoenix Mobile NSHH1¥740TB Hiband dual priority scan’grey caso w/accossories ..,. : i = 
Motorola Micors model T51ATN3100, 60w, tess accessories “ S10 
SPECIAL OF THE MONTH —LOT SALE; 
25 Motracslaw band, highband or LLHF w/control heads onty (canmixasss) i nite a S15 
WANTED Motorola Mirak or Syntormobiles UHF 100w only. Call for prico Cat201) 772-0704 


*BOARDS «STRIPS » ACCESSORIES 


Ang 


14S « 


*3q0vuls 


* ELEMENTS 


Quality and Service Wil continue to be our top pri- 
Ority in the-years to: come — we guarantee itt 
Today, Antenex is-a leader In the industry. 

And we've eamed:it. Antenex is “the new gener 

tionof tectinicat excellence” with innovative mod- 

els that are CAD/CAM designed. Our product 

designs are technically accurate, and all products 

are tested 100% before leaving the factory. 

Antenex manufactures mobile, portable and base 

antennas for 2-way tadio; cellular and-data teleme- m 
try applications. Antenex also offers custom anten- 
nas for a variety of frequencies and applications, 
and a wide selection of made-to-order coaxial 
cable assemblies. Most dealer orders are shipped 
the same day! With Antenex, you have peace of 
mind because we provide you with superior quaili- 
ty, excellent craftsmanship and fast delivery. 
Antenex looks toward the future. 

Our commitment is to be the best. We are con 
Stantly leaming, continually looking for ways to 
improve and always listening to you. Our dedica- 
tion is second to none, so don’t settle for second 
best. increase your profits with the assurance of 
Antenex quality, service, price and technical excel- 
lence. If you haven't tied Antenex, please cal! 
today for a catalog. It’s time for a change. 


ANTENEXG:: 


2000.200 Bloom INGGal 


Glendale. IL 60 


Order (800) 323 - 3757 
FAX (800) 851 - 9009 


Circle (107) on Fast Fact Card 
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Equipment for sale 


* PAGERS ¢ PAGERS * PAGERS « PAGERSs PAGERS + PAGERS » 


MPMANUS >< 
OMMUNICATIONS 


STOCKING 
NEW 
NEC 


PAGE 
* Pager Repair * Refurbished Pagers we 


* Factory-trained techs * New Motorola & NEC Pagers 
* Fast turnaround * All freqs. available 
* All work guaranteed * Parts, accessories & 


"ONE CALL GETS IT ALL” wisceisncs 
NEC 400 North Fifth Street =n) 


Authorized Deoler Blytheville, Arkansas 72315 
Phone: (501) 763-6250 * Fax: (501) 763-6533 Gothorized Desier 


* PAGERS ¢ PAGERS + PAGERS + PAGERS» PAGERS « PAGER 


Circle (108) on Fast Fact Card 
Re —— GW NICATIONS We Feature a Full Line of 
Headsets and Ear-mics 
WMrorcsaens * We cany a large variety of Brand names such as: 
Antenex, Astron, A.W. Cases, Decibel, Jbro, 
Maxon, Midland, MX-COM, Tekk, Telex, 
TCC, TPS, Vertex, Relm, Ritron, Cable. 
* We have Flal Rate Repair Service. 
* We Do Installations of MX-COM boards 
* Your One Stop Warehouse for All Your 
Communications Equipment Needs. 
* Wholesale Prices to Dealers Only 


P 
A 
G 
E 
R 
Ss 
P 
A 
G 
E 
R 
Ss 
P 
A 
G 
E 
R 
Ss 


NOW Featuring TELEX 


‘eee RCW IS NOW ON-LINE 3 
FREE jor qualifying dealers. Call or Fax 
Request for FREE Software & Access Code! 


(800) 726-9015 (612) 884-8352 
24 Hour a Day FAX (612) 884-8356 
CHECK US OUT ON THE WEB TODAY 


http:/www.radiocomm.com 


Circle (109) on Fast Fact Card 


MOTOROLA 
Radius 


LOWEST PRICES VALID THRU DECEMBER 3lst., 


¢ GP 300......... $480.00 
¢ GM 300 ........ $374.44 


1996 


© PLO snnmmuce $352.80 
© BPSD. ..ncrcacsoree PLEA 


Above prices include standard chargers. 
All other options and Accessories quoted separately. 
Radios available while supplies last. 


Telephone: 817-763-8037 
Fax Line: 817-763-0810 
AMI (Applied Micrologic Inc.) 
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Now, here’s a switch! 


SHARGECUARD 


aviomate (ON///MEO wmer switch 
fot twoway fades Cellular phones 


EASY TO INSTALL. 


NO IGNITION SWITCH CONNECTION! 


PROGRAMMABLE. 


15 MINUTES TO 15 HOURS"! 


Prevents Dead Batteries. 


MADE IN USS.A. 
PROTECTS YOUR RADIO, 
suscestt® ONLY $74.95 carpi 


17 AND 24 VOUT MODE) & AVAN ABLE 


CALL NOW FOR MORE INFORMATION! 


ASK ABOUT 
OUK NEW 
DEALER KIT"! 


A 


400 Hightand Avenue 
Anfoona, PA 16602 


800-458-3410 A 


1401 ChaeyeChnewit 


BUYING ERICSSON-GE EQUIPMENT 
CALL OF FAX FOR QUOTE 
$825 Systems Control head ............. 
RANGR/Delta EDAC Table-top station 
PE/MPX/PMil New parts si... Call with P/N 
PC202S VHF PCS Port. winew battery _. 
PAUCMX 450-470 MTL Port. wichgr .... 
MOR Handset 344A3783P1 New 
MPI UHF 4w tech. special ‘ 
MPI 8-unit multicharger checked 
Rangr 450-470 less acc. 100w ... 
Rangr 30-42 less acc. 100w NEW .... 
Delta-SX VHF 110w less acc 
Delta-S VHF 110w less acc. ...... 
Osita-S 450-470 less acc. 100w , 
Della-S 450-470 40w no acc sala 
Delta-S 42-50 less ace. 1100 ote 
Delta-S 42-50 less acc. GOW —....02- cree 
MVS Control panel 16-channel, scan : 
MLS-! Control! pane! 8-channel, scan .............. 
MLS-! Control panel 16-channel, no scan ..... 
Speaker mic. PCS MRK PLS MPI MPA...... 
Phoenix-SX VHF 16-ch. scan wiacc < 
OSTAD1 MVS Desk-top station NEW ....... 
MASTR 1! C-500 multi-channel head NEW 
MASTR II 150-174 110w . from 
MASTR Il 42-50 110w w/acc. ..... 
$-990 126-channel head wiwarranty 
CH6SA1 MPA 6-slot charger NEW.. 
MPS/MPR/MPX/MPIIMPD Chargolrs .....-:..000 
NEW LONDON TECHNOLOGY > 
231 Old Timberlake Road » Forest, VA 24551 
Tel; 804-525-0068 »* Fax: 804-525-0078 


INTERNATIONAL CRYSTAL 
MANUFACTURING CO, INC 


rot USty 
Cnanaeal tlimoant 


Call Linda at ICM 
1-800-725-1426 


Classifieds 


Equipment for sale 


pw SH as || eS 


Motorola Radiuy © Me. % 


BELOW DEALER COST 
(xf SP10’s | $129.00 ti 


IN STOCK 


WETEC ELECTRONICS 


* Reasons for Doing Business 4. We sell MORE for less 
1. Price than anybody in 
2. Quality NORTH AMERICA!! 


3. Product Support 


Call 1-888-“GO”-WETEC 


(469-3832) 


@eeoeeeeaneaneeeeneeeeeeeeeaeeeveseeeeeseeeeeeseeeeneseeeeaseeennese 
Circle (113) on Fast Fact Card 


MOTOROLA RADIOS 


@eeoeoeoecescseecos ecoeoeoeaose eee eeeceeaeaspeeoee see ea eee ee eses 
@eeeseeseeosceceaeueoeeoeeoeeeeseeeaeeeeeeeeeee2 0280282808080 808 


WE 15 ea. PURC 5000 Bases. 900 MHz, 029344 


10 ea. PURC 5000 Bases, 900 MH?7, CBSJLB11014 
BUY 5 ea. SPECTRA B00 MHr, D45KGASJB7AK 
AND SELL 6 ea SYNTOR XX. 800 MHz, TASXAJSGIIAK 
19 ea, MOSTAR, 800 MH2, D3STLASGOODK 
3 ea MICOR Repeaters, 800 MHz.C75RCB51058Y 
3 ea. GE MASTR fl Bases. 460 MHz. VCBSRASS3B 
160 9a. SYNTOR X 9000. 460 MH2, TI4KEJ7JO4AK 
75 2a. SYNTOR, 460 MHz, T44SRAI200 
24 aa. MICOR, 460 MHz, TS4RTAG909 
6 ca. MICOR. 460 MHz, TS4ATAI000 
2 fa. MAXAR 50.460 MHz, O34JJA93004K 
4 ca. MAXAR 460 MHz, D341 GASID00K 
1 ea. MT1000, 460 MHz, HAaGCU7100 
25 ba. MAXAR Power Suppiles 
70 ea. MX30D. 460 MH?, HAdSSU91A0 
10 ea. M7500, 460 MHz. H34BBU3124 
9 ea, MICOR, 171 MHz, TS3RTN3100 
47 ea. SYNTOR, 155 MHz, T83SRA3200 
46 ca. MITREK, 153 MHz, TS3JJA6000 
6 ea. PTS00, 155 Miz. P33BBN3120AM 
100 oa. MINITOR ft Pagers, 155 MHz, HO3EAB12124 
4 ea. SYNTOR X 9000, 47 MHz, T71KEJ?JOSAK 
130 West 7 ea MITREK, 48 MHz, T51JJA4900 
Watch Mmmm 150 ea MICOR, 47 MHz, T71RTN31O0 
2 aa. MICOR Sasas, 37 MHz, C7 1RT81406 
P.O. Box 395 5 ea. Tone Remote Consales, T1604M 
€0 ea. Tone and DC Remote Desk Sols, Mixod Medals 4 
Denver, 1A 29 ea. Local Control Desk Sets, T1470 8 T1903 Circle (114) on Fast Fact Card 


50622 2 va. CENTRACOM | Consoles 
sgn ALINCO ICOM KENWOOD YAESU MOTOROLA 


75 ga. STX/MX Rapid Gnargars, Ni.NdB5d 

PHONE: 4 na. MT500 Omni Std. Chrprs., NLNASEL 

(319) iM fa. feeog eae fate Clots ee nsaes 

ea, MT500, 15! jz, Mixed Movels . : . 
, Introducing NEW radios. Authorized Export Dealer 

Alinco DJ-190/191/680V/U DR-130TE2/430/6 10/605 EJ-21D/21X/27D/18D 
Motorola CP-50/GP-300/350900 GM-300/350/900/1200 ST-865/2/3/868-05 
Yaesw/Vertex. VX-500/200/10 FTL-1011/2011/7011 VTP-20/VTM-20 


RADIUS — RADIUS — RADIUS 
Tons in stock at USA’s lowest prices 
SP50—P110—GP300—SM50—SM120—M 120—GM300 
will absolutely be SHIPPED TODAY! 


Full line of previously ownedtrunked & conventional radios 


HT600/ VISAR /HT1000/ MT2000/ MARATRACS/ 
TRUNKED 800 & 900 SPECTRAS/ MAXTRACS/ 
PP1000X / MTX / MTX8000/ VISAR/STX/ EXPO 


RADIO EXPRESS INC. 
OFC: 703-266-1928 FAX: 703-830-8710 
All major credit cards accepted 
Worldwide Web http:/ / www-.internet.com/radio/ 


110 ea. MT500 Standard Omm Chargers 
984-6115 19 ea, PULSAR II, 152 Mit2, Mixed Movels 
FAX. + ea. DICTAPHONE 4000 20 ch Recorder 
60 ca, Motorola Sysizms 90 Sirens 
(319) 


WANTED: USED MOTOROLA R1800 PROGRAMMER 
984-6220 WANTED: DC REMOTE CENTRACOM | CONSOLES 


STATION IDENTIFIERS 


U Morse cade and Voice ID 
U 3 monitors and 3 timers 


Upgrade or build your NEW local (hotel, office, small city) radiotelephone system today! 


Controtlers‘base/subseriber equipment far SmarTrunk-I@/LTR and MPT-1327 trunking formats. Antennu's, 
Accessuries, Modems GPS receivers, Power Supplies 220¥ in stock. Special products anu full systems available, please 
inquire with your needs. Workhvile delivery, installation for large projects. Severul forms al payment including VISA‘MC, 
WW Several models available 

L) Special prices for a limited time 


Ittp:/Awwew. nsiradip.com E-maul: infoiensitadig com 
(A NSI Ltd TO Order/Quotes: B Poccun 3B0nntTe: 
& 30915 18thAve. South"C" = TEL: (206)946-2426 Tenfaxc (383-2)46-27-65 


Federal Way, WA 98003 FAX: (800)977-0448 — or Intl fax (206)946-8311 


RACOM 800-722-6664 


216-351-1755 
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USED MASTER II STATIONS 


LOWEST PRICES AVAILABLE!!! 
A We Buy & Sell LOW BAND 


42-50 MHZ 100 WATTS SIMPLEX 


* NEW LISTINGS ¢ NEW LISTINGS * NEW LISTINGS 
FOR MICROWAVE AND TWO-WAY 


Bee. Fannon FL t-2.2 Ghz With Hot Sidby Radios $2000, ea 

Bee. Farinon FL 1-2. 2 Gh? Non-Stdby Radios. $1500. aa. 

1000Assoned Tellabs & Wes: ‘elecom Signaling?) FXO, FXS, 
Bridging. Terminating, Modules = C 

75 GTE Lenkurt 464 Channel Modems .,...,... 

60 Granger DTL 7300 Channel Modems (Like ‘Newt. 

80 Rockwell (OTL Type} Proyramabla Cranne? Modems, Waes 00, ea 

30 DTL 7300 & Aockwell Modem Shelves .... . $150. 8a 

10 Motorola 800 Trunkod Visars $350 2. 

5 Motorola MTX 800 Trunked seosneee $250 6a 

5 Motorola MTX B10 Trunked $275 ea 

10 Motorola MTX 6000 (B3-$350. ea.) (85-5400. ea.) 87 

10 Motorola Maxtrac B00 (81 $250, 64.|(B5 $275. ea) 87 § 


0 j j 42-50 Mhz 100 WATTS UHF REPEATER 
0 Ericsson GE Equipment popes 


j 150-174 Mhz 35 WATTS SIMPLEX 
(| A Used Base Stations 150-174 MHZ 35 WATTS SIMPLEX 
& More! 150-174 Mhz 65 WATTS REPEATER 


150-174 Mhz 100 WATTS REPEATER 
150-174 Mhz 100 WATTS REPEATER 
150-174 Mhz 100 WATTS REPEATER 
UHF BAND 

406-420 Mhz 65 WATTS REPEATER 
450-470 Mhz 100 WATT REPEATER 


Efi EXPRESSTECH 


D&L Communications, Inc. 3512 Cavalier Dr., Ft. Wayne, IN 


Goon Condi tion 
39 Good Condition $2! 
1 Dictashane 5500 20 CI el Lagging Recorder, VGC... $1500 6a, 
1 Micor, 330 Wall, 3 |. Good Condition ....., $1500. aa. 
1 Micar, 330 Wall 0. PL Goud Condition " 
OF 1, G00 Channel With Flot Sland-oy, 2 Gnz, 
Good Condition . $1500. ea. 
6.8) and 10 Androws Microwave Dishes; Some With Radars, 2GHZ and 
6 GHZ Feed H Call 
$250 ea 
50 MT 500 UHR annel, PL, 4 Watt, wiCharger & Bat 590 ea. 
30 Motorola MC ee MLN 6153 Channel Modems 


onditian w'Charger 1 

i », Guard, wAce., Good Condibon $225, ca. 

30 GE Mstr 1 100W, Held Guard. wiAce $125 en. 

16 Mietorota 890 Trunk asta . $75 6a 

ee 8. 

50 Milreks, 42-50 Pl h Sh 60 Wa 125 0a, 

10 STX Convarla-Coms 

Motorola Director Pagors 5 

{Lots of 10) ne $75 

(300 lor} $1500 

Call Charles at CMC Enterprises— 910-769-2885 


FOR SALE 
90OMH, Paging Transmitters 
Refurbished PURC 5000s 
From $5,000 


Call (817) 847-76 29 


Signalling, DC Remotes, Tone 
Remotes, Termination Panels 
for Matorola, E.R, Johnson, 
Midland, Vertex and others. 


In Stock 
» Competitive Prices 


CLEAN USED GEAR nen 
® Personal Service 


450 Rangers, 110W, $550 Accy 
42-50, 150, 450 Delta, Mastr II, Execs 
Consolettes: LB, VHF, UHF, 800 
Execs, Delta 
450 Maratracs, 100 Watt A2/A3 
144, 64. 74 Mitreks, Micors, Syntors 
‘135 Mitreks, Consolettets 
134 Maxtracs & Maxar 80 
HT: = HT440, M1500, 1190, P10, P100, more, 
Orders: 800-456-5548 
VersaTel Local: 307-265-9500 
FAX; 307-266-3010 
http://www.trib.com/VERSATEL 


Circle (117) on Reply Card 


Aleet Management-AM 


CADi”™ Adi praduets turn any 
dispatch radio into a complete 
fleet management GAD system. 


Just combine a series of our new MXP25.3 

modules, the MXP10 PC dispatching card and CADi” 
Radio Bulletin Board software and you can manage a fleet 
comprised of hundreds of mobile units. System features 
include: ANI, remote status, man-down or other emergency 
alarms, Stun, SelCalls, and Over The Air Programming 


BUY -SELL - TRADE 
Quality used equipment such as Motorola, 
G.E., EFJ, Midland, Radius, Etc. Contact 
| us when you need equipment or when you 
have something to sell. Replacement | 
' parts and units of all types available on ° 
short notice. 

GET ON OUR MAILING LIST! 


(Please mail or FAX us your letterhead) 


MDM Radio, Ltd. 
7112 W Roosevelt’ Rd. 
Oak Park, ll. 60304-1809 


Tel (708) 848-4210 
FAX (708) 848-0230 wi 


MX>COM, INC. 


MiXed Signal Modules and Systems 

MX*COM Master Distributors 
in the U.S. EPCOM, Inc.-- 915 533-5119 In Brazil: RADIO TECH-- 
LATCOM, Inc.--+-+--+--- 619 661-2500 Jn Canada: Omni Provincial Electronics ---- 800 667-6664 


Marketronics Corp,--+- 800 845-1230 in Mexico: SYSCOM, Inc. --- ++ (14) 15-25-25 
RCW, Inc.+--++++>+++++>+ 800 726-9015 TR Communiciones------+------- (66) 84-04-33 


+ 95-61-321-913 


MX-COMINCG., 4800 Bethania Station Road Winston-Salem, NC 27105-1201 800 638-5577 + 910 744-5050 + Fax 910 744-5054 
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Classifieds 


Equipment for sale 


Complete Pager Testing Equipment... 


The Ramsey Package Quickly and Easily Tests 
@ All Popular Pagers @ Alignment and Sensitivity 
@ All Speeds for Pocsag, Golay and FLEX™ Paging Formats 


@ Fast Troubleshooting and Verification of Re-Crystalling Jobs 
Includes EVERYTHING you need to be testing and aligning pagers in no 
time, even shipping and handling! Our quick hook-up guide takes you 
from set-up to alignments and sensitivity tests in just minutes! 


FLEX™ «sa trademark of the Motorola Corporation 


... and Hands-On Training! PAGER PAK3 (for FLEX™) . . . $5,595 


The Ramsey Pager Test Training School includes... St, Includes... 
¢Two days of complete training for: | «Reference notebook with free | ¢ COM-3 Communications Service Monitor 


a5 ; i ' with digital pager input option 
r Sansttvity ics See ee ee ae | « PE-8400 FLEX™ Paging Encoder 
y tests «Complete list of sources for all ° RTF-1 Radiation Test Fixture 
V SINAD measurements pager related services & equipment =, Missing Link Test Set 
V LCD repairs *Local transportation to hotel, ° Interconnect cables 
v Password breaking airport, and factory © Shipping and handling 
*Construction plans for a professional *Hotel accommodations and meals 
quality screen room provided for the evening of arrival PACKAGE OPTIONS 
*Complete documentation for all test through the end of class (up to “+ MVN-I Milivoltmeter ($500) * SCRWM-1 Screen Room Kit (5345) 
procedures covered three night's stay) © SM-1 SINAD meter ($200) « CCR-1 Quik-Check™ Crystal Checker ($135) 


peas : ey * AAS-1 Oscilloscope ($380) +» DMM-1 Digital Multimeter ($25) 
Ramsey Pager Test Training School (with equipment Purchase**) $1,195 = | Preamp Probe ($135). « RepaiiAlignment Tol Ses ($95/Ea,) 


Ramsey Pager Test Training School (no purchase necessary) $1,795 + STE-3000 Shielded Test Enclosure ($1,800) 
* Qualifying sualpisent purchases of >$2900 within 3 mos. preceding or 1 mo. after training date, $ “Select from one of four packages (starting at 


Bring additional attendees at half price 84, 995) and save from n $300 to $800! 
Sana NE aera a RE SE 


RAMS SEY ELECTRONICS, INC. === CALL 1-800-446-2295 
793 Canning Parkway, Victor, NY 14564 B: Fax 1-716-924-4555 


2 SANG Se 
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COMPLETE CHANNEL 
ELEMENTS ON YOUR 
FREQUENCY FOR 
$25 - $35!!! 


ORDERS ONLY: 
1-800-237-6519 
INQUIRIES AND IN LA: 
504-361-5525 

Motrac; Micor, Mocom; Mitrek; Etc. 
MT's, and GE Elements. Call for 
prices 

Any desired Frequency available 
for fast delivery. 

Lifetime Warranty on Crystals 
Trade-in credit on your Old 
Channel Elements 

We Buy Used Elements 

Try us first. We always have your 
frequency available. 


NKX 


1814 Hancock St. 
Gretna, LA 70053 


Handheld Repeater Controller ICOM F30/40LT Portables. O 
Convert any handheld or mms F1020/2020 Mobiles- ICOM 


mobile radio into a simplex New Lower prices! Stubby duck antennas now in 
or duplex repeater system. stock. FREE 99 channel text upgrade to your older 
{deal for setting up short- F30/40LT. ICOM bought, sold & repaired. 

term emergency service , 

repeaters at remote locations (410) 879-4035 


408-336-9504 Ka 
or disaster sites. SPECTRUMMeNZ@wenz.com | | ‘-) SWS Security 


Compatible Moterela’ 


Radio Programming ‘Eguipme ont 


PA-I Programming Adaptor...$119.95 FULL LINE OF PROGRAMMING | ram 
Prog 
* Compatible with "RIB" unit, CABLES AVAILABLE Radios 
* Rugged steel case a NEW! GP-350 Cabie yor E" 
* Power LED 3 RADIUS" SPSD...... Call "jN-HOUS 
Package Deal Discounts..15% 
_ GP30U/P 110, HT50/P100, STX, 
a darbliatrn pal hrte ae % \ Geminl, VISAR, JEDI, HT/MT, 
' sn SABER, SPECTRA‘, RADIUS" 
MOBILES, MAXTRAC™, and More? 


PA-III Pocket Programmer...$169.95 PA-II Programming Adaptor...$139.95 
* Micro-Size Design for Convenient Portability and Field Use + Contains rechargeable NI-CAD Batteries. 
Surface Ripunt Technology (SMT) Perfect for field use ard Portable. 
eet for hours on one charge. Laplop & Notebook Computers 
= + Status LEDs: Power On and Charge.” 
* Power Switch 
Pita = o + Power / Charger Inctuded_ 
C industries... Runs for 8 continuous houts, 


from a full charge. 


ee 
| 800: =752 3571 Is [fess] Same Day Shipping from Stock! 


470 Armour Drive NE + Atlanta, GA 30324 » Tech Info: 404-872-0722 * Fax: 404-872-1038 


Prices, availablity and specificabons are subject 10 change without notice. Stkpping and Handling sre nat included with price 


MRT Classifieds: 
Mobile communications’ 


#1 marketplace. 
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Classifieds 


Buy & Sell 


Motorola, Uniden, E.F. Johnson, Kenwood 
Two -Way Radios and Systems 


weronos| MOTOROLA RADIUS 
Radius COMMUNICATIONS SERVICE CO. 


DELTA 
COMMUNICATIONS 


“THIS WEEK’S SPECIALS” 


-800-880-2250 
FAX: 214-278-5085 


SP10 P23RRC20F2A (1W/1CH CSQ) $129.00 ea. paren. U2 
SP10 P23RRC23F2A (1W/1CH PL) $158.00 ea. 
Low BANO: USED EQUIPMENT SALE 
SP10 P24RRC20F2A (2W/1CH CSQ) $161.00 ea. 1" YIRSON wees (40-60) Su. st CS.2810 VEH. charger S200 
1 MOTOROLA MOTRAC (42-40) 100, PL. 2 wa 373 
2 GE MASTAI [Row (42-50) 4 tees 4. 0G. \ as ig tt 
SP10 P24RRC23F2A (2W/1CH PL) $178.00 ea. NIGHBAND, ana “afi fs a . punt irene Ba 
' L WW ac arger 
2 HEGENCY BTH-201, 20w, $50 
Plus hundreds of M120’S, GP300’S, P110’S and other radio products = Rec i eae it’ a5 
; Pea ona ma, iNepee hes a ow bracket aes 
eq., synth chargar 
CG: i] us fo acto li ric on i irsen Anter nas 1 MOTOROLA HT-600 paisty A antenna $275 
800.575 5109 FAX 901 366-5736 "SABIE aR geome BB 
5 ’ 3 Bt 18 
a zs : 
$100 
- $128 
$130 
} 175 
Circle (136) on Fast Fact Card 3 WRSONTEHBIDS. Sa, 41'CG $125 
2 “ Cc 2 Oe af & 123 
r 2 JOMNSON PPL 6600. 20w. 21.CG 5175 
Rugged, Reliable, High Powered.... ATION i MOTOROLA MAKAR one, ha, Aon PS 3g 
ET a iy Ww, Sy chan 7 
POINDTO POINT DUPLEX AE 2 UNIBEN PHU 250m. 3 oa, syn saa om 
: TRUNKED: ee sees 
RAD OTECEEHONESXSTEM | — Snr be meee 
‘ E : : 1E - AN 3 2 is gis ‘DB 6 cavity UHF duplexes 5259 
1) GE DESKON DC remote S29 
: & LECTRON LS monitor rocewe: ACDC 24one decode $59 
° atti 4 1 GE PEPPY CONVERTACOM $50 
; A oe HOARD CNB? RX 300 taneres se) 3 
WE ARE PROUD —— 3 Se costou Live. UNE 20 Tech spe 
TO BE THE BEST \ £3 Sot hsaes Meee TE 
RADIOTELEPHONES | TELERHO! j THE COMMUNICATIONS COMPANY 
_ ALL PROCES ASE PLUS S4IPPING—COD CASH—$25 MIN ORDER 


AROUND THE WORLD!! 


We manufacture it using powerful Motorola Radio equipment 
with forced air cooling, high quality duplexers, reliable switching 
power supplies and our famous T-Link 

full duplex smart interconnecters. 


Tower Lite 
Monitor 

Wil Phone You 
Kg and 

Circle (121) on Fast Fact Card ‘ ie Tell You About It! 


Fr ace W:\-3-) SERVICE: you deserve it, you'll get it. {escheat dive fore 


E-Mail: epcom@whce.net 
403-512MHz-UHF Complete System 1630 Paisano Dr. 
(Remote and Base ao) Tel.(915) 533-5119 
Dealers Price..$2,798.00 Fax (915) 542-4701 

El Paso, Tx. 79901 U.S.A 


Signaling and 
Control Is 
Our Business. 


Ww 


REEDS and 
FILTERS for 
PAGERS 


Quantity Pricing Available on: Distributor for: 


COMMUNICATION » Mobiles TELEWAVE 
Distribution Center * Portables Sile Management 
* Conventional | RFI 


Authorized Distributor * Tunked— Connectors & Cables 
5 - = * Accessories 

Mobile Communications SAMLEX 

atl te ers radio sales to Power Supplies 


dealers only 


fe UA 2 ers WHELEN 
Paige & Tim ieee kh It's the bottom line that counts, Sal#ly & Warning 
WHOLESALE PRICING: 1-800-548-2484 [Po Mera 
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Brasco, Inc. 513-773-6255 


Piqua, OH Fax: 773-8003 


Classifieds 


Model SVR-200 Synthesized UHF 
- Vehicular Rep eater 


*Synthesized-All parameters PC eb 
*Motorola PAC/RT® fully compatible 
*"First man out" with priority sampling 
*Multiple vehicle operation: up to 256 units 

» *LTR*®, EDACS® & Motorola trunking compatible 
* Optional remote channel steering via DTMF 


* Easily interfaces to any make or model mobile 
* App notes available for most public safety radios 


© Public Safety - Wide area coverage without satellite receivers 
¢ EMS - Paramedics maintaincommunications even inside buildings 
¢ Utilities - Crossband repeat works with existing lo-band systems 
* 800/900 Trunking - Mobile coverage witha low power handheld 
¢ Fleets - Eliminate pagers, cell phones and missed calls. 


a 1198 Pacific Coast Hwy _ 
Suite D-286 
PYRAMID Seal Beach CA 90740 


COMMUNICATIONS (310) 430-5892 


Circle (124) on Fast Fact Card 


SURPLUS RADIO COMMUNICATION EQUIPMENT 
Sold as one {1} lot by municipality on an 
“As is—Where is” basis. 

Bid opening—11:30 am, Nov. 25, 1996. 
For “Specs” and information contact: 
City of Auburn, New York 
Sherry Gabak, Purchasing Agent 
24 South Street » Auburn, New York 13021 


315-255-4171 


USE COLOR 
USE COLOR 


USE COLOR 
USE COLOR 


MOBILES 


250 
GE 300 mex x} Fado, Comb TMX-BALS wis ace 
Johnson Trinacoin 1 VEE Hkiw wid ac 
pase STATIONS 
Exec It 50 a0 Idee: DC vey 


Y 


anseen 
m 


ry 
= 


Aang 


K. Communication 


N. 
P.O Bur Sad? + Maneater, NH 03t08- Lea . * tet: 603-660-3004 


FOR MORE 
ADVERTISING INFORMATION 
CONTACT 
MICHELE GREER: 
800-347-9375 


MOTOROLA RADIO 


RENTALS 
DEALERS WELCOME 
ATEL * Boston, MA 


800-426-6852 


MOTOROLA’ 2-WAY 
RADIO RENTALS 


* Top Quality * Low Cost 
* Overnight Delivery Anywhere 


i The Industry's 


Ri, we Leader in Cellular 
eed, Fin Phone Mounts 


12514 Wanda Lane * Magnotia. ‘Texas 77355 © 1-800-527-1079 © Fax: (713) 336-0099 


+ Signal Generator. 1 fo 1,000 MHz 
+ Encoder, Pocsag 512,1200,2400, Golay, Fe. 
+ Frequency Counter. From OC to 100MHz 
r + AC Voltmeter. From 10MV to 500MV 
=———___—«- + Radiation Test Fixture. 
$449 > + Services Manual. 
~~———__ + Unlimited Tech. Support. 
713-438-6000 | + LCD Replacement Kits. Al! popular Pagers 


LeeJEL 


vs is Powerful 
eee and easily Re-crystalzing, Alignment, Repairing, Servicing and testing all popular pagers ntiuding the 


System 2 Plus Portable_Affordable... 


ow ZLEAThe Unit is 100% Digitalized to give the most accusate sensiivity lest, It's simple. no set up is requred 


Hand-On Training 2 days Training From $499 per Technician * 
Our classes are taugh by instruciors who have years of experences In pager repair. You will leam from sokering 
lechniques, re-crysializing. Braaking pass word, LCD replacements, sonsiivity tests to trouble shooting the 10 
ost common pager problems. Discover now 1o repair more than 90% of broken pagers. We do suquest you fo 
bring 8 few broken pagers along for in class repair illustrations, * { $489 / Tech wah equipment purchase. $899 / 
och without equipment purchase. We have work station for ach Technician.) 


MOTOROLA 


RADIO RENTALS 


MT1000, HT600, P200 
Intrinsically Safe 

All Types Headphones 
Mobiles & Portapacks 
Repeaters & Crossband 
Sets 

Dealer Inquiries Invited 


1-800-283-COMM 
EVENT RENTAL COMM., INC. 


We Rent Headsets... 
And Radios, ‘Too! 


* Dealers Welcome 
~ © Daily, Weekly, 
@ Monthly Rentals 
* Motorola Radios 
* RaceTRAC Headsets 


RACING ELECTRONICS 


1-800-272-7111 
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Classifieds 


Computer software 


To Your RF Coverage 
and Site Management 
Problems... 
On your own PC! 


Whether microwave, multi-site, or field strength, coverages, our Terrain Analysis 
Package (TAP)™ helps you understand everything from dBu to 3-D plots and site 
management software. Give us a call and we'll tell you how. Do “what if” studies 
and solution analysis in-house! 

$ Call for free brochure & demo disk, 


SorrWricut, LLC 


“SARIS 


ACCESS RATING AND INFORMATION SYSTEMS, NC 


POS, Service Management, 
AR, PO & Inventory Software 


Phone: + (800) 874-7749 
Fax : + (909) 944-3995 
E-Mail: sales@Arisinc.Com 


10681 Foothill Blvd * Cucamonga, CA 91730 * USA 


1010 So. Jouer Sr, Suite 204 

Aurona, CO 80012-3150 USA 

Tet. (303) 344-5486 

TereTAP (BBS); (303) 344-5378 (9600, N,8,1} 
Fax: (303) 344-2811 e-mail sales@softwright.com 


USE COLOR 
USE COLOR 


Circle (125) on Fast Fact Card 


WIRELESS SOFTWARE 


SAVE TIME DESIGNING, OPTIMIZING 
AND MANAGING WIRELESS RADIO 
COMMUNICATION SITES! _ 


USE GEOGRAPHY T0 HELP VISUALIZE, 
CORRELATE AND MANAGE WIRELESS. 
RADIO COMMUNICATION SITES! 


- Infermodulation Interference Analysis 

- Transmitter Noise Analysis 

- Receiver Desense Analysis 

- Signal Level Analysis 

- Calculates Complex Antenna Isolation 

- Cellular and PCS “Friendly” 

- Assists With Site Design and Maintenance 


- Attach Data To Any Map Object 

- Comprehensive Site Database 

- Equipment Maintenance and Inventory 

- Track Leases, Rates and Billing Information 
- Track FCC and FAA Data 

- Cellular Markets, Coverage and Analysis 


- Maps and Other Data Products Available 


COMSITE 
MANAGER 


BY DOUGLAS INTEGRATED SOFTWARE 


CALL 800-845-0408 or 904-656-8673 
http://www. polaris. net/~dauglas 


COMSITE 
WALLS 


BY DOUGLAS INTEGRATED SOFTWARE 
DOUGLAS Integrated Software 


1350-E4 Mahan Drive, Ste 160 
Tallahassee, Florida 32308 


Circle (126) on Fast Fact Card 


Radio Propagation Software for PC's / WINDOWS 
LMR Predicted Area Coverage - Multi-Site Composite Coverage Maps 
No Radial Generation Required - Real Time Propagation Study / Profiles 
DXF / BMP File Formats - Interface with AutoCAD, Mapping Programs 
Multiple Propagation Models - Longley-Rice, Okumura, Field Strength 
VHF - UHF / Microwave Point-to-Point Path Profiles and Link Analysis 
30 Meter and 3 Second Terrain Data - Entire USA On Single CD-ROM 


Micropath® Corporation 

2023 Montane Drive East @ Golden, Colorado 80401-8099 
Tel: (303) 526-5454 @ Fax: 526-2662 @ BBS: 526-2723 
e-mail: microinfo@micropath.com @ GeoData BBS: 526-1023 
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Service - Sales - SMR Billing 
Pager Billing - Accounting 


Computer Resources. Inc. has the 
solution for all types of two-way radio 
billing and management problems. 
Systems are available on DOS. Novell, 
Lantastic and UNIX. The CRI system 
is modular and completely intergrated. 
We can provide complete solutions 
including software. hardware, and 
training. 

205-987-1523 / 205-987-1709 FAX 
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The Service Processor computerized Work Ticket, 
Automatic inventory adjus!, Auto Ticket Pricing. On line service 
history MA or TAM. MA records, Frequencies Cap Codes Etc. On 
line Help. Generate any Report, Easy to use, Character oriented, ar 
mouse Gnven, Network, DOS or Windows Version Available. 
oe & x DEMO, ACTUAL SOFTWARE, FREE & 
Midwest Data Service 
P.O. Box 178, Philo, IL 61864 
217-684-2641 1-800 553-6791 


put the Advertising puzzle 
together for you! 


Classifieds 


Computer software 


Cellular, PCS, SMR Billing 
& Customer Care Software 
Phone: + (800) 874-7749 


Fax : + (909) 944-3995 
E-Mail: sales@Arisinc.Com 


ACCESS RATING AND INFORMATION SYSTEMS. INC. 


10681 Foothill Blvd * Cucamonga, CA 91730* USA 


RFCAD™ Runs “What lf” 
Scenarios in Minutes 
Instead of Hours. 


Run Comprehensive RF Propagation 
Studies in Windows™. 


RFCAD™ 1.3 propagation studies show 
atltenuation:due to:Jand use/land cover, 
buildings and obstructions, as well as other 
RF characteristics based on digital data files. 
¢ Multiple models ayailable, Longley-Rice 
and Biby-C 
e 3 arc second and land use/land cover 
data available 


* Produce maps with multiple:site analysis 
Run propagation studies in minutes, not 


hours. RFCAD™ 1.3 is fast, user-friendly 
and available by geographic area. 


For more details call 


1-800-441-0034 


C Communications 
>) Data Services 


Leaders in wireless products 
and services since 1983 


Circle (128) on Fast Fact Card 


New! PC Radio Monitoring Software 


FEATURES & APPLICATIONS: 


o Uses Low CostRadios =a Haurly, Peak, & Total Statistics 
o Spectrum Analyzer o DBase Statistics Files 

© Tactical Display 9 Erlang. Air Time, Cati Count 

0 Highest Performance 

0 Dual Radio Handoff 

o Run 10 Radios Concurrently 

0 Optional GPS & Remote 


Signal Intelligence 
1-408-926-5630 


o Two-Way Service Shops 

O Traffic & Loading Studies 

o Coordination, Find Quiet Freqs 
o Pubiic Safety Command Post 

© Community Repeater Logging 

o TV News Desk & Vans 

o Emergency Response Teams 

o Surveillance & Counlermeasures 


FREE DEMO inner iipivmscontrcon 


0 PLIDPLIDTMF Logging 
Oo High Rate Sampling 

0 Conventional Scanning 
0 Windows'3.1, 3.11, 95 


Accessories 


FLIP-PHONE 


WITH BUILT-IN FLASHLIGHT 
AND 20% EXTRA CAPACITY 


PART# MR&50 
= 


YOU ALREADY EQUIP THE MOBILE OFFICE. 
WHY NOT PROVIDE THE DESK? 


JOTTO DESK™ 


“THE MOBILE OFFICE DESK” 


Jotto Desk 
Deluxe with 
Upper Deck & 
Light 

e@ 


CALL JOTTO DESK AT 800- 548- 3373 ‘ABOUT THE 
POS DISPLAY AND PRICING 
Installs securely in minutes. 
Removes in seconds when not needed. 


ANOTHER FINE PRODUCT OF ASSEMBLED PRODUCTS CORPORATION, 115 E LINDEN, ROGERS, AR 72756 
TEL: 501-636-5776 FAX: 501-636-3245 
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Placing A Classified Ad 
Is A Breeze... 


Contact Michele Greer 
800-347-9375 © 913-967-1861 


November 1996 Mobile Radio Technology 95 


VOICE RECORDER BATTERY | 


(310) 809-5090 FAX (310) 1) 200-1048 | 
= 


i — 58 


Classifieds 


WANTED 
Used Service Monitors 


Equipment Wanted 
Motorola, Johnson, GE 
EFJ, Uniden, Standard 


Buy-Comm-Co. Call (800) 423-2565 


WE BUY USED RADIOS 


¢ Motorola UHF: Mitrex, Syntor (100w) 
¢ Micor Low Band (100w) 
¢ Portable radios (Motorola UHF) 


or In CA. (805) 251-2244 


1-800-347-4121 Ask for Mike Winkler 


FAX (602) 585-6900 


Tel: (800)761-4016 Fax: (212)304-1969 


COLOR 
HITS “HE 


erie 


Resource Management Center 


¢ Technical Call Center 
* Nationwide 24/7 


SPOT 


* Equipment Failure Trend 


Coverage Analysis STUDY LAND MOBILE COMMUNICATIONS 
* Service Cail Dispatch Increased Technical Staff AT HOME! , 7 
H el 38 Lessons writlen exclusively for Mobile 
and Tracking Efficiency Communications Servi ince $375.00 
* Nationwide Remote Alarm Maintenance Program Sool onsrap teu Me Teenie 
Monitoring Planning/Analysis 


: P.O. Box 8278 
Meni Lumberton, TX 77657-0278 
(409) 755-7838 


s{eler-le rele Wireless Resources, Inc. 
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“deka IAKE CHANCES? 


ecccccccesecececes Choose the right service provider. 
When it comes to service and maintenance of your 
IFR Systems instrument, it makes sense to choose a 
team with the knowledge and commitment to get the 
job done right the first time,without costly delays. 
eeeeeeeee eo That makes the IFR Systems Customer Service team 
the only logical choice for servicing your IFR product. 
After all, who knows your IFR instrument better than 
the people that designed and built it? 

Whether it's specialized service, installing upgrades 
or routine maintenance, the IFR Customer Service team 
can meet your needs. We offer: 
@ Factory/Custom Calibration 
@ Engineering Support 
@ Maintenance Training 
@ Software/Hardware Upgrades 
@ Customized Service Contracts 


@® Quick Turnaround 

@ Friendly Service Staff 
@ Extended Warranty 
For CUSTOMER SERVICE 


With An Attitude] 
Call 1-800-835-2350, Operator 6 


IFR Systems, Inc. 10200 West York Street Wichita, Kansas 67215 
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Classifieds 


PAGING TESTER 
KNS/CUSHMAN 


¢ Free Estimates 


ALL FLEX FORMATS 
AVAILABLE 


t624 Park Ave 
Lynchburg, VA 24507 


PAGING TEST BENCH 
IN ONE BOX 
1 GHz SIGNAL GENERATOR 
1GHz COUNTER 
AC VOLTMETER 
ENCODER 


KNS Electronics Inc. 
1609 Regatta Lane, Unit A 
San Jose, CA 95112 
Telephone: 408-432-8100 
Fax: 408-432-8359 


4/95 
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COMMUNICATIONS, INC. 
$40.00 FLAT RATE 
PLUS PARTS & SHIPPING/HANDLING 
PLECTRON & INSTALERT MONITORS 
ALL TWO-WAY & MINITOR II PAGERS 
$40.00 PER HOUR PLUS PARTS & SHIPPING/HANDLING 
AUTHORIZED DEALERS: STANDARD, TAIT, TEKK 
AUTHORIZED KENWOOD SERVICE CENTER 
DUPLEXERS TUNED - CALL FOR QUOTATION 
FAST TURNAROUND - FCC LICENSED TECHNICIAN 
B92 N. DELSEA DR. srg (609) 794-8000 


" 
INELAND, NJ 08360 COD, FAX: (609) 794-8989 


Loudoun Communications Inc. 
Communications Systems 


REPAIR DEPOT 


Quatity Service ON MicRopROCESSOR BASED 
Mosites, PORTABLES AND ConTROL Heaps. SURFACE 
MOUNT REPAIR. Most repairs $60 PLus Pants. FREE 
ESTIMATES. 
Warranty Service Available On: 
Ericsson/G.E. * Kenwood * Maxon 


585 Factory Shoals Rd. 


Austell, Ga. 30001 770-948-9566 


_ Authorized Service 
® Authorized warranty Service 

® Quick Tum Around 

» Flat Rate Repair Available 


* Quantity Discounts 


COMMUNICATIONS SOLUTIONS 
(800) 305-6471 


We repair most brands of TX: Amplitivrs 
tor up to $125.00 Iphus party & shipping, 
We also repair Shinwa, Motorola, NEC and GL Pagers 
and Pleciron-Instalert monitors. 
Autharized Dealer for Maxon, Shinwa, Rilron ancl Uniden, 
* Fast Turn Around » + 


SERVICE CO. (goo) 345.0145 


INTERNATIONAL CRYSTAL 
MANUFACTURING CO, INC 


RADIUS 
REPAIR 
Models 
P-10 & P-50 © $60+Parts 
FAST SERVICE/All Repairs Guaranteed 
Call ICM 


1-800-725-1426 


Fox: U4) 846-5728 


bttp:/users.aol com/buyesca 


— 


We buy and sell 
used IFR monitors! 
Phone (970) 962-9998 


FAX (970) 962-3991 


7» COMMUNICATION 
INSTRUMENTS — 


1714 SW 23rd Street. Loveland, CO 80537 


Two Way/Paging Test Instruments 


Sales of New and Used 


Get Your Test Equipment Needs 
From Service Professionals 


We Take Trade-ins and Buy Used Monitors 


NS Electronics Service, Inc. 
3610 Dekalb Technology Pkwy. 
Suite 110/111 

Atlanta, GA 30340 

Telephone: 770-451-3264 

Fax: 770-458-8785 


Repair and Calibration 
of Communication 
Service Monitors 


Triton 
Electronics, Inc. 


SERVICE MONITOR 


REPAIR & CALIBRATION 
Exclusive monitor repair since 1973 
NIST TRACEABLE 
Cushman, IFR, Motorola, Marconi 
Also, Voice Logging Recorders 
4300 Lincoln Ave., Unit 0 
Rolling Meadows, IL 60008 
(847) 934-6426 Fax: (847) 934-7195 
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Classifieds 


Repair services Tower space 153 good reasons to 


call us for antenna 


! 


e 
—= MircoNet inc. sites in California! 


was Site Management am 


EF Johnson, Uniden, Relm, Maxon 
Professional Two-Way Radio Repair 


Repair of VHF. UHF, & 800 mobile units 73 sites available now 


+ 80 sites pending 
153 California Sites 


Over 125 sites in inventory 
California, DC, Maryland, 
Massachusetts, New Jersey, 
New York, Pennsylvania, 
Texas and Delaware 


Reasonable rates. quick turn-around. 
TA RADIO COMMUNICATIONS 
799 S. Jeb Rhodes Bhd., Cl « W. Melbourne, FL. 32904 
Ph: 407-725-4824 Fax: 407-984-9484 


» Low & high elevation sites 


® Expert site acquisition & 
development 


Diablo Communications, Inc. 
Your Single Source for Sites 


Northern California - Pt. Richmond 
(510)236-3700 Fax (510)236-1741 
Southern California - Burbank 
(S18)842-5000 Fax (818)842-5335 


Site Acquisition, Development 
and Management 


MOTOROLA 
TWO-WAY RADIO & PAGER REPAIR 


Fiat rate labor plus parts on all repairs. 


MicroNet Inc. 
2370 York Road, Bldg. B 
Jamison, PA 18929 


(215} 491-7400 
(800) 220-7400 
Fax (215) 491-0260 


http://www.towersites.com 


$10 

* PORTABLES & MOBILEG..........539 
* Quick turn around. + Free return shipping 
+ Factory trained & FCC licensed techs 


AREeSm 800-567-5636 


7024 SW 21st Piace Sune #F Davie, FL 33317 


Free scmnG City OF 160 over $50 Does ont mouse COCO tee 


Contact Dave Sesso MID AMERICA TOWER 


sr sot 
v 50+ sitesin No. IL 
Tower SP ace v Quality implementation of ant/line 
v Safe. High quality sites w/easy access 


v othersites throughout mid-America 


815-485-7367 — Jay Panozzo 


WESTERN WASHINGTON 
Commercial power with generator backup, 
Good Security, Year around access. 

fower Corporation and its Spectrum Seven Sites 
anagement division today own or GOLDSPAR COMMUNICATIONS 


age 260 wireless communication sites pen ROU son 
: rf ‘ 206-475-9430 Fax: 206-475-9410 
ites and Puerto Rico. The company 


ntly been'selected by two major = TEL: (847) 823-7713 
F ownets to represent their national Armen CHICAGO TOWER 


portfolios — a total of 1200 BPR) LEASING CORP. 
; ee Sp eS. aH COMMUNICATIONS 
l it : ‘ < 3 
| Portfolio |S e made a major investment in TEER SANT ENA 
Aaa Tee SITES FOR THE 


ling site development firm, TEA METROPOLITAN CHICAGO 
lox 31160 


Incorporated; expanded our site BRER Gace bonus 
nance and engineering group; are 


g remote monitoring systems at PRIME F 
er locations; and are constructing NEV ‘aan Gee 


Rico 
15 Sites 


PeuoReuIs 0] 


for wireless carriers. Our newest, Pond Peak, at 8035! 
ertific locations, creative leasing AMSL, 2635' AAT, Emergency Power, 


als and frequency propagation Air Conditioning, Overlooking Reno, 
; Fallon and the I-80 corridor. 


gq. 


Towers 


} Monopoles i 


Enire Sie | 702-825-2626 
mor GREAT BASIN COMMUNICATIONS 
o ARIZONA’S PREMIER 
s. Fax 713/974-1926 TOWER FACILITIES 
a= i Contact Rick or Charlie Bonifasi 
s eee ANTENNA SITES, INC. 


6-8885 | Fax 713/789-1313 800-346-7224 
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Classifieds 


Tower space 


Sites available 
GA and SC 


Call Miles McSweeney: 
803-686-6686 


TOWER TECHNOLOGY CORPORATION 


We have the finest, professionally managed an- 
lenna sites in Florida, Master Antenna System for 
UHF & 800 MHz using 31/8" hard line, Four window 
tower top amp. If you need antenna space 
in:Jacksonville » Tampa Bay » Sarasoia/Venice 
Lakeland « Disneyworld/Kissimmee/St. Cloud 
Contact: Bruce Mcintyre 

(813) 854-1518, 105 H Dunbar Ave. 

Oldsmar, FL 34677; FAX: (813) 855-1969 


Choice California oO 
(s 


e 
Antenna Sites © 
* Stand-by Power / Air Cond. ) 
* Continuous Monitoring y 
* High-Security Access System x 
FF Meridian | 
Communications 


Great sites, greal service, since 1956 


Call Rich or Jack Reichler at 


(800) 400-SITE 


LOS ANGELES NORTH WEST 
VENTURA. OXNARD. SANTA BARBARA 
34° 20° 55" 119° 19' 57” 

NEW 250' TOWER ON RED MOUNTAIN, 
ALSO 
230' TOWER, DOWNTOWN VENTURA 
GREAT COVERAGE, 

SECURE BUILDINGS, BACKUP POWER 
GREAT RATES! 


CONTACT JERRY LEWINE 805-642-8595 


Chicago Tower 


Atop Sears Tower 
World's Tallest Building 
2-Way/Microwave 


800-722-1496 


Advertise your sites in the 


NATIONAL COMMUNICATIONS 


SITE DIRECTORY 


NEED SITES? 


The NCSD contains thousands Of prone: 
antenna sites. all with space tor kease 
dust $25 per year. For information call: 
Tel: (908) 462-5964 Fax: (9018) 308-4643 


NEED TENANTS?? 


Tower services 


ANTENNA TAGS 


FIND TRANSMISSION LINES AND 


ANTENNAS ON YOUR TOWER & SUILDINGS 


WITH ID-ER TAGS 


ID-ER Tags are low cost, red nylon with 
while numbers engraved on both sides, 


Tags are a large 3'2-in. x 2"te-in, 


Sample and Discount sheet on request 


610-458-8418 Voice or Fax 
THOMAS MOYER 


Bax 463, UWGHLAND, PA 


Debewled to udvertisng antenna sites for Tease 


#4 


Mobile 
communications’ 
#1 marketplace. 
MRT Classifieds: 

800-347-9375 


Providing Wireless Infrastructure 


Nation-Wide 


Sites 
800.409.4509 


MESQUITE, TEXAS (cast Dallas) 
Lat. 32-45-46 Lng. 96-38-04 
S1S'AGL -1049' AMSL-Landmark 
Type II Self-Support Tower 


Tallest eastern Dallas Co. transmitting 
site. SKYPOD® tower mounted 
equipment enclosure @ 300 and 400 
foot levels. Climate Control, emer- 
gency power, halo grounding, fire 
protection, telephone, multi-elevator 
access and equipment lift. Ground 
based building offers all features of 
SKYPOD®. 24 hour site security. 
Leasing Information: ATMCO 
Tower Management, Don Amacker 
voicemail/pager 800-701-8108, 
(817) 335-8666 fax: (817) 335-2171, 
EMAIL damack @airmail.net 


-Site Search Services 

-Full Service Site Acquisition 
-Lease Integration Services 
-RF Engineering/Propagation 


-Centralized Site Billing/Lease 
Management Services 


-Full PCS/Paging System 
Integration Services 


Wireless Resources, Inc. 
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Use MRT classifieds for great coverage 
Use the Fast Fact card for great responses 
Subscribe to MRT for great information 
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Page 


Company Number 


Advanced Videotech Corp. ........ 73 
Allen Telecom Group 

AMP WEIGOLD ...-r.s0snensecnsceiicoonsmeatis 75 
Anritsu Wiltron Sales Co...... 16a-b 
Anritsu Wiltron Sales Co............ 17 
Antenex 

AF Comm Supply 

AF Comm Supply 

APE South 

Assembled Products Corp. ........ 95 
ASTOR Boo prone cscaxeuntoaxesenancuenrets ae 
Avcom Of Virginia 

Barnett Electronics Inc.............. 85 
Barnett Engineering 

Berkeley Varitronics 

Bird Electronic Corp. ......:.eee 
Bobby G. Thompson 

Bremer ING; nersesacesssnnsenssncsmtanes 92 
Castle Tower Corp. ......ccceeeee 98 
Centurion International Inc. ........ 9 
ChargeGuard Corp. ......--.ceeeeeee 88 
Citel America ING... eens 70 
Comm/Scope INC. ....cccccesssseeeeres 31 
Communications Data Services 95 
Communications Mktg. Assoc. ..76 
Communications Service Co. ....92 
Communications Specialists ..... BC 
Computer Resources Inc. .......... 94 
Connect Systems Inc. ......... 13, 63 
CPI Communications Ine. .......... 58 
CryStrOnCS INGacenscscmmaecens 84 
Cushcraft/Signals Corp. ...... wae IQ 


Direct Power & Water Corp. ...... 71 
D & L Communications Inc. ....... 90 
Doppler Systems Inc. ........c0. 65 
Doug Hall Electronics 

Douglas Integrated Software .....94 
Duracomm Corp. .......:cccceeeee 34 


Eagle Telecom Intl 

EI Paso Comm. Systems .... 72, 92 
Ericsson Radio 

Harger Lightning Protection 

Hark Systems INC. wo. eee 47 
FROSUGE WG hicsrccarneavrcerearierereanccns 39 
Hutton Communications 

Hy-Q International 

IDA Corp 

IFR Systems INC. oc. eee 37, 96 


cian aa aa lua eae 68 
Kenwood Communications 

King Communications USA Inc .70 
KNS Electronics Inc. ..........00 97 
Landmark Tower Corp. ............. 69 
Larsen Electronics 

Leathersmith 


Advertiser 
Hotline 


Fast Fact 
Number 


800-233-0013 
216-349-8400 
708-349-3300 
408-778-4061 
408-778-4061 
800-323-3757 
800-255-6222 
800-255-6222 
800-543-9191 
501-636-5776 
714-458-7277 
804-794-2500 
800-423-3858 
403-255-9544 
908-548-3737 
216-248-1200 
602-460-1874 
937-773-6255 
800-599-7238 
800-228-4563 
800-458-3410 
305-621-0022 
15 704-323-4944 
128 800-441-0034 
78 303-371-8182 
136 800-875-5109 
800-854-0547 
205-987-1523 
6, 83 ... 800-545-1349 
56 214-437-5320 
102 954-776-0031 
800-258-3860 
604-382-8268 
817-763-8037 
505-889-3585 
800-336-6825 
602-488-9755 
614-261-8871 
126 800-845-0408 
28, 85. 816-746-8300 
520-204-2597 
713-280-0488 
66, 121 .915-533-5119 
80 804-948-6071 
847-548-8700 
803-875-4480 
800-949-9490 
800-442-3811 
606-283-5000 
50, 68. 701-280-1122 
47, 131..316-522-4981 
800-288-8606 
800-323-3779 
916-677-3210 
81 800-950-5005 
70 ....... 407-291-9009 
132 408-432-8100 
817-335-8666 
800-426-1656 
800-233-0440 
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Company 


Marconi Instruments 

Marcus Comms & Electronics ... 84 
Maxon America INC..........c0 12 
McManus Communications 
Mechem Electronics 

Meridian Communications 
Micropath Corp. wees 94 
Midland International LMR 
Modular Comm. Systems 

Motorola Test Equipment 
MX-COM ING, .....eececeeeeeeesseeeeresees 90 
Noise Cancellation Tech. ........... 44 
Norcomm Corp.....c.cccccceeeseeres 62 
RUSTE NEF ascocarps cxesorsacsinieemntscncnzenssen 89 
Omnicron Electronics ... are 
Optoelectronics Inc. ..... 

(3 ]1 (cp , 


Pirod (NnGoscsssseasseseeeess 

Polaris Industries 

Pyramid Communications 

Radio Express Inc. ...........00ce 
Ram Communications Consult, . 
Ramsey Electronics 

RCW Distributing 

RELM Communications 

FRURION) HB. -sapssscesacerranacss 

Samlex America Inc. .... 

Selectone 

Sentry Mfg. Co. ......ccceceseseeereeses 84 
Serviceware Corp. .......ccecee 65 
Sharp Communication 

SoftWright 

Survey Technologies Inc. .......... 30 
Super Wireless Warehouse 


Times Microwave Systems 
Transcrypt International Ltd 
Trident Micro Systems 

Tripp Lite 

Trylon Mfg. Co. Ltd....... 

TX RX Systems Inc. ........ 
Valmont Industries Inc. .............. 41 
Vega, A Mark IV Co 

Vertex/Yaesu USA 

Vocom Products Co. LLC 

Wacom Products Inc. ...........00 46 
Western Multiplex Corp 

West Coast Radio 

Western Multiplex Corp 

Wetec Electronics 


Zetron Inc. .... suk 
CTR ORUNG a ncxscyseenassancanarnteouens 67 
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Advertiser 
Hotline 


817-224-9200 
800-833-7724 
816-891-6320 
108 ..,.. 501-763-6250 
106 ..... 540-891-0569 


818-764-1333 
800-505-TEST 
800-638-5577 
203-961-0500 
916-477-8400 
206-946-2426 
203-928-0377 
800-327-5912 
708-428-7171 
305-566-6949 
219-936-4221 
120 800-752-3571 
124 310-430-5892 
114 703-266-1928 
101 800-247-4796 
119 
109 


510-781-5432 
800-252-6780 
819-770-4000 
122 800-548-2484 
125 303-344-5486 
14 503-591-5986 
313-559-3237 
409-588-3200 
510-656-5600 
310-652-3666 
415-968-4400 
800-472-7373 
203-949-8400 
5D ..e02., 800-276-8799 
16 800-798-7881 
312-755-8741 
519-669-5421 
716-549-4700 
402-359-2201 
818-442-0782 
310-404-2700 
54 ... 800-USA-MADE 
817-848-4435 
415-592-8832 
310-268-2464 
415-592-8832 
106,113 , 888-469-3832 
130, 135 . 800-409-4509 
206-820-6363 
206-820-6363 
206-820-6363 


Performar /; fe be 


f 
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and trunking systems. 

lor solutions to your radio 
communications needs, and 
more information about the 
complete and competitive line 
of Vertex radio products, call: 


310/404-2700 


Vertex Radio | 
the land mok™ 
has been in thy 
designing synthe 


enginec 
ing and 
which me 
demands of 
public safety, . 
agencies. 

The “close to . 
company philoso 
with constant cust 
has lead to many jg 
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* This device has not been approved by the Federal a 

eects Communications Commission. This device is not, and 
may not be, offered for saie-or lease, or sold.or leased 
until the approval of the FCC has baen obtained 


TP-3200 — 
Fuil-Featired ties R ae 


__ $279: 95 =—s 


TE-64 $79.95 


Self-contained Encoder, Rotary Dial Selection, 
Great for the Benchtop. 5.25" x33" x 1.7" 


PE-2P $54.95 


Two-tone Sequential Encoder. 
Sub-assembly mounts inside radio 
or other enclosure. Multiple call 


capability. 1.25" x 2.0" x .4" 


DCS-23 


Digital Coded Squelch 
Encoder-Decoder, Pro- 
grammable to all codes. 
1,36" x 1.18" x .25" 


$59.95 


TS-32P 


SD-1000 


Two-tone Sequential Decoder. 
Programmable unit provides 
switched outputs from two-tone 
paging calls. 1.25" x 2.0" x 4" 


$57.95 
Programmable CTCSS 
Encoder-Decoder. Tone 


squelch for any FM trans- 
ceiver. 1.25" x 2.0" x.4" 


CC-1/CR-1 $49.95 each 


Surface: Mount Component Kits for 


SMT circuits. CC-1 for capacito =] fx 


$59.95 DTD-1 


TS-64 


Sub-miniature Program- 
mable CTCSS Encoder- 
Decoder. 1-7" x .78" x .25" 


$64.95 


Single Function DTMF Decoder, 
Provides switch outputs via 
DTMF. 1.25"-x 2.0° x .4* 


SS-32SMP 


Sub-miniature CTCSS 
Encoder. Jumper program- 
mable. .53" x 1.0" x16" 


10-8 $89.95 | 
Automatic Morse Station Identifier 5 all 
FCCAD Requirements. Fully field pragram- 
mable with pecs afi 858x142" 35" 


PE-1000 $224.95 


bey Paging Encoder. Two-tone sequential, 
other formats available. 7.5" x 7.8" x 2:7" 


$59.95 PE-4/PE-15 $99.95 


Multiple Call POCSAG (RPC-1) 
Paging Encoders. Where direct 


control of local area paging is 
desired. 1.78" x 1.03" x 35" 


$27.95 


SS-32PA $28.95 
Programmable CTCSS 
Encoder. Custom tones or 


audible tones also avail- 
able. .9"x1.3"x .4" 


The Sky’s The Limit! 


For over 25 years... 
bringing you tone signalling 
products that are as reliable as 
the day is long. Combine this 
with same-day shipping, toll- 
free technical support, and 
our no hassle one year war- 
ranty, and you'll realize the 


sky’s the limit in our efforts 
toward customer satisfaction. 

Shown are a few of our 
most popular tone signalling 


products. Call for details on 
these and all your tone signal- 
ling needs. A free catalog will 
be mailed upon request. 


COMMUNICATIONS SPECIALIS TS, NC = 


426 WEST TAFT AVENUE * ORANGE, CA 92665-4296 
(714) 998-3021 © FAX (714) 974-3420 
Entire U.S.A. (800) 854-0547 ¢ FAX (800) 850-0547 


— 
SS 


Outside USA or Canada: Jescom International, | Waters Park Dr. #117, San Mateo, CA 94403 USA + Phone (415) 574-1421 - FAX (415) 574-5297 + Also in Italy and Spain 
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